
UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY

LIGNITE DRILLING DURING 1978 IN WESTERN NORTH DAKOTA:

ADAMS, BILLINGS, BOWMAN, BURKE, GOLDEN VALLEY, 

HETTINGER, McKENZIE, McLEAN, AND SLOPE COUNTIES

By 

U.S. Geological Survey

and 

North Dakota Geological Survey

Open-File Report 79-1051 

1979

This report has not been edited for conformity 
with U.S. Geological Survey editorial standards 

or stratigraphic nomenclature.



CONTENTS

Page

INTRODUCTION AND ACKNOWLEDGMENTS                              1 

LITHOLOGIC AND GEOPHYSICAL LOGS                               10

ILLUSTRATIONS

Figure 1. Index and location map      -                     4

2-6. Drill-hole location maps:

2. Area A, Burke County                          5

3. Area B, McLean County                        6

4. Area C, Hettinger, Slope and Adams Counties   -.   7

5. Area D, Bowman, Billings, Slope and
Golden Valley Counties                       8

6. Area E, McKenzie County                      9



LIGNITE DRILLING DURING 1978 IN WESTERN NORTH DAKOTA:

ADAMS, BILLINGS, BOWMAN, BURKE, GOLDEN VALLEY, 

HETTINGER, McKENZIE, McLEAN, AND SLOPE COUNTIES

By U.S. Geological Survey and North Dakota Geological Survey

INTRODUCTION AND ACKNOWLEDGMENTS

A drilling program was conducted in western North Dakota by the North 

Dakota Geological Survey (NDGS) under Grant No. 14-08-0001-G-551 from the 

U.S. Geological Survey (USGS). The drilling was done as part of the U.S. 

Geological Survey's program to evaluate and classify mineral lands in the 

public domain. The overall purpose of the program was to gather data on the 

thickness, quality, extent, and recoverability of lignite beds and the lith- 

ologic characteristics of the Tertiary Fort Union Formation in western North 

Dakota.

This report includes geophysical logs, descriptions of samples, lists 

of lignite beds, and locations of the test holes. The lists of lignite beds 

include most of the beds more than 2 feet thick and were generally made from 

the density logs, but where there were depth discrepancies between the gamma 

and density logs, sample depths were consulted to decide which log to use.

Test holes were drilled in five general areas between June 29, 1978, and 

September 23, 1978, with the first hole in Burke County (Area A) and the last 

hole in McKenzie County (Area E). For convenience of reference, the areas 

are designated A through E (fig. 1). Test-hole locations are shown on 

figures 2-6 and the specific locations are on the log headings using the 

system of land survey in use by the U.S. Bureau of Land Management. The 

distances from section lines are approximate. Elevations are also approxima­ 

tions taken from the topographic quadrangle sheets or, where topographic



coverage was lacking, from altimeter surveys.

The total number of test holes and the area in which they were drilled 

are as follows: Area A, 45 holes; Area B, 42 holes; Area C, 20 holes; 

Area D, 17 holes; and Area E, 7 holes. A total of 53,594 feet were drilled 

plus 110 feet of core.

Seven core holes were drilled during the 1978 drilling program. The 

procedure was to move a few feet from a test hole and core the interval or 

intervals indicated on the log of the adjacent hole (for example, Bu 31 and 

Bu 31C). The core holes are: Bu 9C and Bu 31C in Burke County; McL 5C, 

McL 14C, and McL 37C in McLean County; and Rs 12C and RS 16C in Hettinger 

County. The core was split and one-half was sent for analysis to the USGS 

laboratory, Lakewood, Colorado. Selected samples were sent to the USGS office 

in Billings, Mont., for palynological studies. The remainder of the core is 

in the NDGS storage facilities in Grand Forks, North Dakota.

Fieldwork was carried out by the following personnel: Clarence G. 

Carlson, Randall Reichert, Fred O'Toole, Tom Heck, and David Lechner, of the 

North Dakota Geological Survey, and Susan Cook, of the U.S. Geological Survey. 

Coordination and technical guidance were provided by Clarence G. Carlson

(NDGS) and Elmer M. Schell (USGS).

A forward rotary drill was used with water as the drilling fluid.

Continuous 5-ft samples were collected except where circulation was difficult 

to maintain and sample returns were not satisfactory. In those instances, 

no samples were collected. Samples were logged by the geologist in the field 

and then bagged and placed in the storage facilities of the NDGS, Grand 

Forks, North Dakota. A driller's log for each test hole was obtained and 

these are on open file at the NDGS office in Grand Forks.



The logging procedure was to run the gamma-ray, spontaneous-potential 

(SP), and resistivity probes, followed by the density probe. The log 

printouts were photographically reduced and both the originals and negatives 

are on open file at the NDGS office in Grand Forks.

Test holes were given letter and number designations prior to the 

drilling season. A few sites were later deleted, but to avoid the con­ 

fusion of renumbering subsequent holes, the original designations were 

retained. This resulted in a few missing numbers (for example, Bu-33 and 

McK-4) for which no holes were drilled.

All measurements are in feet. To convert to meters, multiply by 0,3048.
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Figure 2. Drill-hole locations for Area A, Burke County, North Dakota.
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Figure 4. Drill-hole locations for Area C, Hettinger, Slope,and
Adams Counties, North Dakota.
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; BU-1 Mapr Thompson Lake Dare: 8-6-78 State: ND County: Burke

Elev.: 2285 ft Location: T. 160$, R._£L#, Sec. 15 , Tract: dcdc Drilled depth: 700 ft 

Measured: 15 ftpsL,1620 fljpjafc Hole size! 4 yd in. Air fl Water H Cored: Yes Q No 
Lignite l^«-_ S^-SAft* 4QQ-414: 447-450; 515-522; 619-625. 5_ _________________

Remarks: ________________________________________________________
Lithology
Recorded by Randall Reichert_________

Yw Geophysical logs 
Geologist *£ recorded by: Lechner

Lithology

0- 4 Gravel, yellowish-orange, 
finer to coarse 

~ 4- 18 Till, yellowish- gray, pebbly 
-. 18-100 Till, dark-medium-gray, 
_ pebbly 

100-142 Till, dark-medium-gray, 
- pebbly, very sandy
-142-144 Gravel, very light orange, 

fine to medium 
144-232 Till, dark-medium-gray, 

pebbly , sandy 
-232-235 Gravel, very -light orange, 
- fine- to coarse, ligna-ceous 

235-240 Till, dark-medium-gray 
_ 240- 24 3 Lignite, black / 

243-327 Sandstone, greenish- gray, 
very fine to fine-grained,
silty 

-327-341 Siltstone, medium-gray, 
_ clayey

 

Gamrr
T.C._2_Rai 
Recording sp
Logged deptl

3  
E=
«. 
-H  { 

  

"

|
 

d
h  H

_ 
F=

 

 

C=

r- 
- 
i 

cz

- 
~

N

IPt=
rr
*  
t= 

t=

   +-I-B-

EH

J  

_!^
fum* 

i    

IT

^^

t

'-f 

^

^

p

- 

t=

(*"*

Ml 

_ _. 

».

nz

 _«.

ia
!§

ei 
i

;e
;c

s
t
î
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Hole number continued 
BU-1

Lithology
T.C.

Gamma
. Rang** 100 Cps

Recording speed 
Logged depth 698 ft

Density 

T.C._2_ CPS

Recording speed 2Qft/m 'm 
Logged Hppfti 698 ft

Depth

341-403 Claystone, medium-gray,
silty, carbonaceous 

403-408 Lignite, black 
408-442 Claystone, medium-gray,

silty, carbonaceous 
442-444 Lignite, black 
444-505 Claystone, medium-gray,

clayey, carbonaceous 
505-507 Lignite, black 
507-622 Claystone, medium-gray,

silty
622-625 Lignite, black 
625-648 Claystone, medium-gray,

silty, carbonaceous
648-649 Lignite, black
649-660 Claystone, medium-gray,

silty, carbonaceous 
660-675 Sandstone, medium-gray,

silty, very fine grained 
675-695 Claystone, medium-gray,

silty
695-698 Lignite, black 
698-700 Sandstone, greenish-gray

silty, very fine grained

^ -220

-750

11



Hole number BU-!
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Hole number continued
BU-1
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mrv BU-2 Map; Thompson Lake Date; 7-25-78 State; ND County: BurkeHole JNO:__±£L_±_____ Map:   ^        uate: /-^J- /o state: "^____county; m-"-^_____ 

Elev.:-2Jl£L_f£_ Location: T.lSLa:, R._£Lw, Sec._35_ , Tract:_dccd__Drilled depth:__740 ft 

Measured: _LO_Jt FSL, 2020ft §&; Hole size: 4 3/4 in. Air D Water S Cored: Yes Q No 
Lignite beds: 402-408; 546-552; 692-700; 704-708_________

Remarks: _________________________________________________________
Lithology
Recorded by: Fred O'Toole__________

Geophysical logs 
Geologist ** recorded by: Lechner

Lithology

Gamma
T.C. .2_ Range 100 c:ps 
Recording speed _2J>Vmin 
Logged depth 737 ft

Density
T.C. 2 Range 1QO cps 
Recording speed 2Q-fyinw 
Logged depth 737 ft

Depth

0- 8 Sand, dark-gray, pebbly, 
very fine grained

8- 40 Gravel, orangish-brown,
medium to coarse 

40- 60 No samples
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Hole number continued 
BU-2

Lithology

60-402 Till, dark-gray, pebbly,
sandy 

402-410 Claystone, dark-gray,
silty

410-414 Lignite, black 
414-430 Claystone, medium-gray,

silty
430-432 Lignite, black 
432-457 Siltstone, medium-gray,

clayey 
457-492 Claystone, light-brown

silty 
492-528 Sandstone, light- to

medium-gray, very fine
grained

528-536 Claystone, medium-gray 
536-538 Lignite, black 
538-541 Siltstone, medium-gray,

sandy
541 550 Sandstone, medium-gray 
550-554 Lignite, black 
554-570 Claystone, medium-gray,

silty 
570-5f?7 Siltstone, medium-gray,

:. «: clayey 
577-585 Claystone, light-gray,

silty
585-587 Lignite, black 
587-590 Claystone, light-gray 
590-609 Sandstone, light-gray,

very fine grained 
609-630 Claystone, medium-gray,

silty 
630-635 Siltstone, medium-brown,

clayey, carbonaceous 
635-656 Sandstone, medium-gray,

very fine grained 
656-660 Claystone, medium-gray,

silty 
660-677 Siltstone, medium-gray;

some clay 
677-707 Claystone, medium-gray,

silty
707-711 Lignite, black 
711-713 Claystone, medium-gray 
713-715 Lignite, black 
715-740 Claystone, dark-greenish- 

gray, silty

T.C..

Gamma
. Range, loo

Recording speed -2£L.6/min 
Logged depth 737 ft

Density Depth 
T.C. 2 Range 1QQ cps «, 
Recording speed 2Qft/mm\ Z |*
Logged depth_I37_ft_ fc

750

15



Hole number BU-2

SP 
Sens, setting 50 MV s
Recording spe 
Logged depth
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Hole number continued 
BU-2

SP 
Sens, setting  50 MV     Sen
Recording spec 
Logged depth
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: BU-3_____Map:. 

Elev.; I9 75 ft Location: 1 

Measured: 51 ft FSL, 141

Woburn . Date: _08I02/7$tate: _ND___County: Burke

, R£!_W, Sec._J__ , Tract: _dddd _Drilled depth: 360 ft
FEL _

Hole size: 4 3/4 in Air M Water Cored: Yes D No
Lignite beds: 82-90; 116-122; 158-161; 166-170; 240-242, 5; 322-336

Remarks: ______ _- _ _ ._. ___ _
Lithology
Recorded hy? Randall Reichert

Geophysical logs 
Geologist T£ recorded by: Lechner

Lithology

Gamma
T.C.-2- Range 10Q_cpjL 
Recording speed2jQ_' t/min 
Logged depth 360 ft

Density
T.C. 2_ Range 100 _SE? 
Recording speed 2jQL*V 
Logged depth 360 ft

Depth

 0-5 Sandstone, yellowish-gray,
_ very fine grained

5- 37 Gravel, yellowish-orange,
~~ very fine to coarse,
 ~ carbonaceous
  37- 82 Till, dark-gray, pebbly,
_ carbonaceous

82- 89 Lignite, black
~ 89-100 Sandstone, light-greenish-
~ gray, very fine grained,
  carbonaceous
 100-107 Siltstone, medium-gray,
_ clayey, carbonaceous
107-120 Claystone, dark-gray, silty

_ carbonaceous
~120-122 Lignite, black
""122-155 Claystone, dark-gray, silty
  carbonaceous
.155-156 Lignite, black
__ 156-165 Claystone, medium-gray,

	silty, carbonaceous 
""165-169 Lignite, black
  169-172 Claystone, green, silty
 172-193 Siltstone, green, clayey
_193-194 Lignite, black
194-212 Claystone, medium-gray,

~~ silty, carbonaceous
""212-216 Siltstone, light-greenish-  
  gray, clayey, carbonaceous
 216-220 Claystone, light-gray,
__ . silty, carbonaceous
220-222 Lignite, black

~" 222-240 Claystone, light-gray,
~~ silty, carbonaceous
  240-247 Sandstone, greenish-gray,
  very fine-grained, carbon-
__ aceous
__ 247-260 Claystone, light-gray,

	silty, carbonaceous 
""260-280 Sandstone, greenish-gray,
  very fine grained
  280-300 Claystone, medium-gray,
__ silty

18
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Hole number continued

Lithology
T.C..

Gamma
Rang* 1QQ

Recording speed_2Q_.ft/min 
Logged fJppfh 360 ft

Density 
T.C._2 __ Range 100 cps 
Recording spee

Depth

Logged rlgpfh 360 ft

300-323 Siltstone, greenish-gray, 
clayey/ sandy, carbon­ 
aceous

323-327 Lignite, black
327-344 Claystone, medium-gray, 

silty, carbonaceous
344-360 Claystone, light-green, 

silty

- -120
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Hole number BU- 3

SP
Sens, setting 50 MV 
Recording speed 2fl fr/min 
Logged depth 360 ft

Resistivity 
Sens, setting  ^0
Recording speed-2flfymin

ft

Depth
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Hole number continued

BU-3

SP Resistivity 
Sens, setting 50Sens, setting 50 MV ^ 

Recording speed.2Q_fr/min Recording speed2&I 
Logged depth 360 ft

nun 
Logged depth 360 ft

Depth

- -120

 400

 450 
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; BU-4 Map; Hilde -Lake pate: 7-25-78 s<ate . ND County: Burke 

Elev.: 2400 ft Location; T.lfifL*, R.-92-W, Sec. 1 , Tract: bccc Drilled depth: 760ft 

Measured: 3110 ftifflfc, in ffc FWL, Hnle size; 4 3/4 in Air f~l Water S Cored: Yes Q No 
Lignite beds: 376-380; 416-424; 433-435; 562-566; 598-601; 603-606; 654-659_________

Remarks: ________________________                                 
Lithology
Recorded by: Fred c

Geophysical logs 
Geologist ̂ K recorded by: __ Lechner

Lithology

-0-4 Sand, yellowish-brown, 
_, clayey 

4- 37 Till, yellowish-brown, 
pebbly, sandy 

37- 41 Gravel, yellowish-brown, 
- sandy, medium to coarse 
- 41- 80 Till, yellowish-brown, 

pebbly, sandy

22
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Hole number continued

Lithology
T.C..

Gamma
-Range. 100 ens

Recording speed 2Q fymin 
Logged depth 76Q -F+-

Density
T.C. 2 Range 10° CPS 
Recording speed2PJVinm
Logged depth.

Depth
en

^ 0

II

80-366 Till, dark-gray, pebbly,
sandy 

366-373 Sandstone, light-gray,
very fine grained 

373-375 Lignite, black 
375-382 Claystone, medium-gray,

silty 
382-414 Sandstone, medium-gray,

very fine grained 
414-418 Claystone, dark-brown,

carbonaceous 
418-421 Lignite, black 
421-430 Claystone, medium-gray
430-431 Lignite, black
431-443 Claystone, medium-brown

silty 
443-464 Sandstone, medium-gray,

very fine grained 
464-466 Lignite, black 
466-490 Claystone, medium- gray?

some siltstone 
490*562 Sandstone, medium-gray,

very fine grained, silty 
562"- 5 70 Claystone, medium-gray 
570-573 Lignite, black 
573-580 Claystone, medium-gray 
580-596 Sandstone, medium-gray,

very fine grained, silty 
596-599 Claystone, medium-brown,

silty
599-602 Lignite, black 
602-606 Claystone, medium-gray 
606-608 Lignite, black 
608-633 Sandstone, medium-gray,

very fine grained 
633-650 Claystone, medium-brown,

silty, carbonaceous 
650-655 Lignite, black 
655-660 Claystone, mediumr-brown ,

silty 
660-684 Sandstone, medium-gray,

very fine grained 
684-688 Claystone, medium-gray
688-689 Lignite, black
689-695 Claystone, medium-brown 
695-718 Sandstone, medium-gray,

very fine grained 
718-760 Claystone, light-gray,

silty
23



Hole number BU-4

SP 
Sens, setting 
Recording sj 
Logged dept
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Hole number continued
BU-4

SP 
Sens, setting. 
Recording sp 
Logged depti

too

9-20

\

 SSO 
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£60 

680

7*c

7*6

25

Resistivity
50 MV Sens. «**ting 50

sed_20_ft/miniRecording speed J^/min 
1760 ft Locgrea <iepth 760 ft
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; BU-5 Man;; Rennie -Lake : 7- 23- 78 State: _J?___County:. Burke

.; 2330 ft Location: T.IfLLsc, R._SO_W, Sec._l^_ ? Trarf: nhhh Drilled depth; 700 ft
.

Measured: _2600_Jt t 8 ft ffti, Hole size: 4 3/4 in Air D Water B Cored: Yes Q No (2! 
Lignite beds: 297-299; 300-302; 320-323; 377-383; 424-426; 520-524; 626-628____________

Remarks: _____________
Lithology 
Recorded by:  Fred O'Toole

Geophysical logs 
Geologist JJK recorded by: Lechner

Lithology

Gamma
T.C..2_Range inn npa 
Recording speed 2Q."/min 
Logged depth 7nn -Ft-

Density
T.C. 2 Range 100 CPS

c 
Recording speed 2Q.^jmi
Logged depth 700 ft

Depth

0- 40 Till, yellowish-brown,
pebbly, sandy 

40- 84 Till, dark-gray, pebbly,
sandy 

84- 88 Gravel, orangish-brown,
medium to coarse 

88-140 Till, yellowish-brown,
pebbly, sandy 

140-191 Till, dark-gray, pebbly,
sandy 

191-203 Gravel, brown, medium to
coarse 

203-298 Till, dark-gray, pebbly,
sandy

298-302 Lignite, black 
302-330 Claystone, medium-gray, 

silty

ho-o
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Hole number continued 
BU-5

Lichology

Sandstone, medium-gray,
very fine grained
Claystone, medium-gray
Lignite, black
Claystone, medium-gray,
silty
Claystone, dark-brown,
carbonaceous
Claystone, medium-gray,
silty
Sandstone, medium-gray,
silty, very fine grained
Lignite, black
Siltstone, light-brown,
clayey
Lignite, black
Claystone, medium-gray,
silty
Lignite, black
Claystone, medium-gray
Lignite, black
Claystone, medium-gray,
silty
Sandstone, medium-gray,
silty, very fine grained
Claystone, dark-gray,
silty
Lignite, black
Claystone, medium-gray
Sandstone, medium-gray,
very fine grained

Gamma 
T.C. 2 Range TflO cps
Recording speed 2Q tymin 
Logged rUpfh 700 ft

Density 
T.C. -2 __ Range 1QQ cps
Recording speed IPJVmin

Depth

-220

-750
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Hole number BU-5

SP 
Sens, setting 
Recording sp 
Logged dept
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Hole number continued
BU-5

SP 
Sens* setting. 
Recording sp 
Logged deptl
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iNORTH DAKOTA GEOLOGICAL SURVEY

Map; Rennie.Lake na^: 8-1-78 Sfafp . NDHole Nn: BU-6 Map: Renne -Lake na^: -- Sfafp . D County: Burke 

Elev.: 2065 ft Location: T.I§L*, R._9_1_W, Sec._i_, Tract:_cccc__Drilled deoth: 460 ft
wax.

Measured; 75 ft FSL, 127 ft FWL, Hole size: 4 3/4 in. Air D Water Q Cored: Yes D No 
Lignite beds: 74-76 f 1.1.3-113 8 2Q2-2Q8; 218-221; 241-250; 274-276,5; 316-318; 
_____ 395-407_______________________________~
Remarks: _____________________________________________ 
Lithology
Recorded by: Snaan n

Geophysical logs 
Geologist^ recorded by __ Lechner

Lithology

Gamma 

T.C. 2 Range 100 cps
Recording speed 2HWmin 
Logged depth dfin F+-

Density
T.C. 2_ Range 100 cps 
Recording speed 2Q_"/rnin 
Logged depth 46Q ft

Depth

8

- 0- 29 Till, brown, sandy, silty,
_ carbonaceous; some gravel
__ 29- 74 Till, dark-brown, sandy,

	silty; some coal chips 
~ 74- 75 Lignite, black and hard
- 75- 97 Claystone, light-gray,
- silty, carbonaceous 
__ 97-102 Claystone, light-bluish- 

	gray, slightly silty, 
~ slightly carbonaceous
-102-107 Claystone, gray, very silty,
- carbonaceous
-107-117 Claystone, gray, silty,
__ inoderatly carbonaceous
__ 117-120 Lignite, black
120-142 Siltstone, grayish-green,

"" clayey, carbonaceous
"142-158 Siltstone, gray, very clayey
- carbonaceous
_ 158-162 Claystone, light-gray,

	silty, carbonaceous 
""162-165 Siltstone, gray, clayey, 
"~ carbonaceous
- 165-199 Sandstone, gray, very fine
- grained, carbonaceous, 
_ slightly clayey 
_199-208 Claystone, greenish-gray, 

	very silty, carbonaceous 
""208-210 Lignite, black
- 210-215 Claystone, gray, silty,
- carbonaceous
_ 215-217 Lignite, black
217-226 Claystone, gray, silty,

~ carbonaceous
- 226-236 Sandstone, gray, very fine
- grained, clayey with in-
- durated stringer at 230 ft.
__ 236-240 Claystone, dark-gray,

	slightly silty, very car- 
"~ bonaceous in zones 
~ 240-241 Lignite
- 241-245 Claystone, gray, silty,
- very carbonaceous
_ 245-248 Lignite

-0-0
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Hole number continued 
BU-6

Lithology

248-270 Claystone, greenish-gray,
silty, carbonaceous 

270-272 Sandstone, very fine
grained, very clayey r
carbonaceous 

272-284 Claystone, gray, very
silty, carbonaceous 

284-294 Siltstone, gray, very
clayey, carbonaceous

294-295 Lignite, black
295-303 Claystone, gray, slightly

to moderately silty,
carbonaceous 

303-314 Siltstone, gray, clayey,
carbonaceous 

314-321 Claystone, gray, silty,
moderately carbonaceous

321-322 Lignite
322-325 Claystone, brownish-gray 

silty, carbonaceous
325-329 Lignite, black
329>-~336 Claystone, gray, silty, 

carbonaceous
336?-"363 Siltstone, grayish-green, 

;; clayey, carbonaceous
363-374 Claystone, gray, silty, 

carbonaceous
374-406 Sandstone, gray, very 

fine grained, slightly 
carbonaceous, clayey

406-408 Claystone, brownish-gray, 
silty, carbonaceous

408-410 Lignite
410-413 Sandstone, gray, very 

fine grained, carbon­ 
aceous

413-416 Lignite
416-421 Sandstone, tanish-gray, 

very fine grained, clay­ 
ey , carbonaceous

421-431 Claystone, gray, moder­ 
ately silty, carbonaceous!

431-435 Siltstone, gray, clayey, 
slightly sandy, carbon­ 
aceous

435-460 Sandstone, gray, very
clayey, very fine grained, 
carbonaceous

Gamma 
Range. 100 cps

Recording speedJUL-fymin 

Logged depth 460 ft

Density
T.C. 2 Range 100 cps 

Recording speed-20.fr/min 
Logged tfcptli 460 ft

Depth
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Hole number BU-6

SP
Sens, setting 50 m
Recording speed 2Q ft/min Recording
Logged depth 460 ft
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Hole number continued
BU-6

SP 
Sens, setting 50 MV

Resistivity 
setting. 50

Recording speed 2Q_ft/minjRecording speed 2^tjmm 
Logged depth 46Q ft iLogged depth 460 ft

Depth
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: BU-7 Map: Rennie.Lake Daf.e . 7-23-78State: ND County:Burke

Elev.: 2088 ft Location: T.iiL*, R.92 w, Ser. 12 , Trartt ddda Drilled depth: 500ft. 

Measured: 450 ft FSL, 6 ft KW8» Hole size: 4 3/4 in .Air Q Water H Cored: Yes Q No
Lignite beds: 62-64; 88-90; 155-162; 301-308; 313-315; 454-467;_________________

Remarks: ___________________________________________________
Lithology
Recorded V>y Fred O 1 Tools______________

Geophysical logs 
Geologist as? recorded by: Lechner

Lithology

 0-3 Sand, yellowish-brown, 
_ pebbly
_ 3- 24 Till, yellowish-brown, 

pebbly, sandy 
"" 24- 40 Till, dark-gray, pebbly, 

sandy 
- 40- 60 Sand, dark-gray, well-sort­

ed, very fine grained 
60- 61 Lignite, black 
61- 82 Claystone, light-gray, 

- silty 
- 82-122 Claystone, medium-gray, 
- silty 
_ 122-130 Siltstone, medium-gray, 

clayey
130-150 Sandstone, medium-gray , 

"~ very fine grained, silty 
~ 150-156 Lignite, black 
- 156-165 Sandstone, medium-gray, 
_ silty 

165-183 Claystone, medium-gray, 
"~ carbonaceous 

183-192 Claystone, medium-gray, 
- silty 
- 192-198 Siltstone, medium-gray,

sandy 
198-205 Sandstone, medium-gray, 

poorly sorted, very fine 
grained 

- 205-220 Claystone, medium-gray and 
  medium-brown^ interbedded 
__ 220-230 Sandstone, medium-gray 

230-233 Lignite, black 
233-238 Claystone, very dark gray 

~ 238-242 Sandstone, dark-gray 
- 242-258 Claystone, medium-gray, 
  silty
_ 258-271 Claystone, brownish- gray, 

silty 
271-295 Sandstone, medium-gray, 

very fine grained 
- 295-296 Lignite, black 

296-300 Sandstone, medium-gray, 
very fine grained

Gamma
T.r. 2 RaT^lOO CDS

( Recording speed 2_Q. tt:/min
Lagged depth 500 ft

333E^iE£=3E
     *H    

  -rr; i . ; i ! .
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Hole number continued 
BU-7

Lithology

Gamma Density 

T.C.. 2 Rang* 1QQ cp

Recording speed JUL.fymin Recording speed 2£ifymi 

Logged depth ___5fiO £t  Logged depth

Depth

w O

II

300-304 Lignite, black 
304-307 Claystone, medium-brown 
307-309 Lignite, black 
309-332 Claystone, dark-gray,

carbonaceous 
332-340 Claystone, medium-brown,

silty
340-347 Sandstone, medium-gray 
347-355 Claystone, medium-gray,

silty
355-360 Claystone, light-yellow­ 

ish-gray 
360-375 Claystone, medium-gray,

silty
375-379 Claystone, light-brown 
379-^390 Sandstone, medium-gray 
390-418 Claystone, medium-gray,

silty 
418-445 Sandstone, light-gray,

very fine grained 
445-447 Lignite, black 
447-455 Claystone, medium-brown,

carbonaceous
455-456 Lignite, black
456-460 Claystone, medium-brown,

carbonaceous
460-466 Lignite, black 
466-478 Claystone, medium-gray,

silty 
478-500 Siltstone, medium-gray,

sandy

-550

- -ISO
-600

-650 -200

-700

- -220

-750
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Hole number BU-7

SP 
Sens, setting 
Recording s{ 
Logged dept
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=
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Hole number continued 
BU-7

50 MV
SP

Sens, setting _      9  
Recording speed JL0_ ft/minjRecording speed2Q.fr/min 
Logged depth _500_ft__ Logged depth __50p__ft

Resistivity 
Sens, setting.

Depth

380

ffo

SOQ
37

- -120

 400

 450 i
-1401

1-500

- -160

-550

- -ISO

-600

1-650 -200

-700

-
j

- -2201

-750
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: BU-8 Man: Rennie Lake Date: 7-21-78 Sfafe: ND 
N _ B:

. County :_Burke_
Elev.: 2062 ft  Location: T. 161&, R._a2_W, Sec. JJ_ , Tract:_aaaa__ Drilled depth: 460 ft 
Measured:__7_2_ft rafe 75 ftS^ Hole size: 4 3/4 in.Air D Water Q§ Cored: Yes D No

£Q-79
°  

Remarks;

Lithology 
Recorded by: Frpd O'T'on! A npr»1opist «x

o

Geophysical logs 
r*1 corded by? Lechner

Lithology

 0-3 Sand, yellowish-brown,
clayey , pebb ly

3- 15 Till, yellowish-brown, 
pebbly, sandy 

15- 17 Lignite, black
- 17-22 Sand, yellowish-brown, 
- medium- grained 

22- 24 Gravel, medium-brown, mediun 
to coarse 

24- 36 Sandstone, medium-gray, 
  pebbly 
- 36- 40 Claystone, light-gray/ some 
_ siltstone 

40- 52 No samples 
52- 55 Lignite, black 
55- 69 Sandstone, light-gray, very 

fine grained 
- 69- 71 Lignite, black 
- 71-113 Claystone, medium-gray, 

silty 
113-143 Siltstone, light-gray, 

clayey 
-143-145 Lignite, black 
-145-147 Claystone, light-gray 
-147-153 Lignite, black 
__ 153-186 Sandstone, medium-gray, 

silty
186-196 Claystone, medium-gray 

"196-210 Siltstone, medium-gray, 
  sandy 
_ 210-220 Claystone, very light gray, 

220-222 Lignite, black 
222-230 No samples 
230-237 Claystone, medium- gray 
237-240 Claystone, dark-gray 

- 240-253 No samples 
253-258 Siltstone, dark-gray, clay­ 

ey 
258-280 Sandstone, medium-gray 
280-283 Lignite, black 
283-285 Claystone, medium-gray 

  285-290 Lignite, black 
290-300 Claystone, dark-brown, 

carbonaceous , silty

Gamma
T.Ct J? Ranerpinn r«o«=

Recorc 
Loggec

38

ing speed2H"/min
depth 460 ft
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Hole number continued 
BU-8

Lithology

Gamma
T.C 2 Rang,»100 CPS

Recording speed -ZHJt/mi 

Logged depth 4fin

Density 
T.C.J__Range 1Q0
Recording speed 2Qft/m 
Logged dgprh 46D

Depth

500-303 
303-320 
320-460

Lignite, black 
Sandstone, medium-gray 
No samples -120

£-400

 450 
-J40

-500

- -160

-550

. -ISO 
-600

i-650 -200

-700

- -220

-750

39



Hole number BU-8

SP 
Sens, setting 
Recording s] 
Logged dept
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Hole number continued 
BU-8

SP 
Sens, setting

Resistivity 
Sens, setting.

Recording speed__2D_ ft/ min Recording speed 2<ftl min
Logged depth 46Q ft Logged depth 46O ft

Depth

330

VoO

1

- -120

-400

i-450 i 
-140

-500

- -160

-550

L -180

1-600

i

-650 -200

^700

- -220

-750
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NORTH DAKOTA GEOLOGICAL SURVEY

BU-9_____Map: Rennie-Lake nate: 7-18-78 State: ND County:
 ["lOlw -L 1 W« - *"**  f  !  J.TJ.O.L/    -   _    - - - ______ .'.-_.-._ .--.I- J ^CfcUW   _-_ - - - ------- ----- - WV«*VW   - -  - ___._.__ X^V^ W>AAb T *-.-.--   -,-

Elev.:_2QQ£_fJL_Location: T.ifii.5, R.92_*. .9 Pr. 1 , Trart: bbbb Drilled depth: 400 ft 

MeasurpH! 48 ftroJB^63 ft mink; Hole dze; 4 3/4 in Air l"1 Water (U Cored: Yes D No
Lignite beds: 50-59; 113-115; 135-138; 178-185; 202-204; 249-251; 335-347

Remarks: _______________
Lithology
Recorded by Fred Q'Toole

Geophysical logs 
Geologist is* recorded by: ___ Lechner

Lithology

Gamma 
T.C. 2 Range 1QQ gps
Recording speed 20."/min 
Logged depth 4DD ft.

Density
T.C. 2 RangelOO CDS

Recording speed -20.fr/min 

Logged depth 400 ft

Depth

- 0- 13 Till, orangish-brown, pebbly
_ sandy
__ 13- 23 Till, dark-gray, pebbly,

sandy
~ 23-30 Sandstone, orangish-brown, 
~ fine-grained, cemented
- 30- 45 Sandstone, medium-gray, 
_ fine-grained

45- 60 Lignite, black 
~ 60- 72 Claystone, medium-gray,
- silty
- 72- 73 Lignite, black
- 73- 89 Claystone, light-gray, silt: 
_ 89-109 Siltstone, light-gray,/ .... 
_ clayey "x
109-110 Lignite, black 

"" 110-114 Claystone, light-brown, 
~ silty
- 114-130 Claystone, light-greenish- 

gray
_ 130-132 Lignite, black 
~ 132-146 Claystone, medium-brown 
~ 146-147 Lignite, black
- 147-155 Claystone, light-brown,

silty
_ 155-157 Limestone, dark-gray 
__ 157-177 Claystone, medium-brown,

silty 
""177-186 Siltstone, medium-gray,
- clayey
- 186-188 Lignite, black
_ 188-190 Claystone, medium-brown,

carbonaceous 
~ 190-192 Lignite, black
- 192-200 Claystone, light- to
- medium-brown
- 200-203 Lignite
_ 203-220 Claystone, medium-gray
__ 220-221 Lignite, black

221-226 Claystone, medium-gray, 
~ silty
- 226-236 Claystone, medium-gray
- 236-244 Claystone, medium-brown, 
_ silty 42

-0-0



Hole number continued 
BU-9

Lithology

Lignite, black
Claystone, medium-brown
Siltstone, medium-gray,
sandy
Sandstone, light-gray,
clayey
Claystone, medium-gray
Siltstone, light-gray,
clayey
Claystone, medium-gray
Lignite, black
Claystone, medium-gray
Lignite,, black
Claystone , medium-brown,
carbonaceous
Claystone, medium-gray
Claystone, very light
gray
Claystone, greenish-browr
carbonaceous
Siltstone, light-gray,
clayey
Claystone, very light
brown

T.C..

Gamma 
Range. i nn r*rsc

Recording speed_2Q_fymin 
Logged depth 400 ft

Density
T.C._2__Range 100 CDS 
Recording speed JHfymin 
Logged depth 400 ft

Depth
WJu

4_» O

3 5 
£ ^

-450 
-140

-500

- -160

-550

- -180
-600

-650 -2iOO

-700

- -220

43



Hole number BU-9

SP 
Sens, setting 5£L CZ
Recording speed^O 
Logged depth 400 ft

Resistivity 
Sens, setting. 50

ft/ min Recording speed^2ft/min
400 ft

Depth

iO

I6O
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: tto

20O 

220

Wo

L
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L
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Hole number continued 
BU-9

SP
Sens, setting 50 MV^o ^
Recording speed JLQ_«/min 
Logged depth 400 ft

Resistivity 
Sens, setting 50
Recording speed2£L&/min 
Looped depth 400 ft

Depth

1 1u- 2

- -120

-400

-450
-140

 

-500

- -160

-

-550

~ 

_ -ISO
-600
'
-

-650 -200

-700

- -220

-750

45 (45A follows)



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mot RTT-in Map: Rennie -Lake Date: 8-6-78 State: ND County: Burke*  J.V/AW JL T v/ - .- ji-j..r--.-'-f..>- J - -*- l * AT*cfcw   ^-^r****"^.   ^^^.r~T^. ._. ..nn- -i^^efctw   -_j_ .- -.1 _ _..i u te^tw   -ra^^  - -,- x^^/ I^AAU T * - - _ L .,_.. ..

Elev.: 1970 ft Location: T. 161 st, R- 91 w, Sec. fi , Tract:^Jbdbb_Drilled depth: 380 ft.____ 

Measured:JL4QQ_f£ W 1388 film, Hole size: 4 3/4 in Air D Water E Cored: Yes D No g]
Lignite beds: n^-H7 ? TI 0-1211 160-168; 174-176; 223-226; 305-318 _______________

Remarks:           ________________________________________________
Lithology 
Recorded by:   Randall Reichert

Yw Geophysical logs 
GeologistiH* recorded by: __ Lechner

Lithology

"~ 0- 7 Sandstone, olive, very fine 
  grained, silty 
_ 7- 9 Siltstone, orange, sandy 

9- 10 Siltstone, olive, clayey 
10- 11 Sandstone, olive, very fine

to fine-grained 
11- 30 Siltstone, medium-gray, 

clayey 
30-108 Claystone, medium-gray, 

silty 
108-110 Siltstone, medium- gray, 

sandy, carbonaceous
- 110-112 Claystone, medium-gray, 
  silty 
-112-115 Siltstone, medium-gray, 
_ clayey, sandy, carbonaceous 

115-117 Claystone, medium-gray, 
silty, carbonaceous

~ 117-121 Lignite, black 
-121-134 Siltstone, greenish-gray, 

clayey, carbonaceous, sandy 
134-160 Claystone, medium- gray, 

silty, carbonaceous 
~ 160-170 Lignite, black 
- 170-180 Claystone, greenish- gray, 

silty, carbonaceous 
180-184 Siltstone, greenish- gray, 

Clayey , carbonaceous 
184-207 Claystone, medium-gray, .. 

silty, carbonaceous 
- 207-216 Siltstone, light-gray, 
- clayey, carbonaceous
_ 216-217 Sandstone, very light gray, 

very fine grained, cemented 
217-220 Claystone, light-gray, silt 
220-223 Lignite, black 
223-230 Claystone, medium- gray, 

  silty , carbonaceous 
230-237 Siltstone, light- gray, 

clayey, carbonaceous 
237-248 Claystone, medium-gray, 

silty 
"" 248-257 Sandstone, greenish- gray, 
_ very fine grained, silty, 

carbonaceous
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Hole number continued 
BU-10

Lithology
T.C..

Gamma 
Range

Recording speed -2£L-fymin 
Logged depth_ -F+-

Density
T.C.__2_.Range 1QQ cos 
Recording spec
Logged depth 380 ft

Depth

II

Claystone-, mediuia-gray, 
silty, carbonaceous 
Sandstone, greenish-gray, 
very fine to fine-grained 
silty, carbonaceous 
Claystone, dark-mediumr- 
gray, silty, carbonaceous 
Lignite", black 
Claystone, medium-gray, 
carbonaceous 
Lignite, black 
Claystone, dark-medium- 
gray, sitly, carbonaceous 
Sandstone, greenish-gray 
very fine to fine-grainec 
Claystone, greenish-gray 
silty, carbonaceous 
Claystone, light-gray

46
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-600

-650 -2'00

-700

- -220

-750



Hole number BU-10

SP 
Sens, setting 
Recording sf 
Logged dept
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Hole number continued 
BU-10

SP
Sens, setting __5jOLJd3Z _ 0 
Recording speed__2Q.&/niiniRecording speed ̂ ZfjVmi 
Lngged depth 380 ft Logged depth 380 ft

Resistivity 
Sens, setting.

Depth

tU

- -120

-400

-450 i 
-I40J

-500

- -160

-550

L -ISO

[-600

h650 -200

-700

- -220

-750

47A C4S follows)



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn: BU-11 .Map:. Woburn Date :_7j=18£Z8 State: ND County: BurkeA AUJL& A  \J   a T-*TT__^^ __..- L T .LYICLL/     -  ^!_____i--ig._. __ . _.._  A^CLUW * .---.* _ -^   *    -^ V*F inCAivV*   ~-     ~*-*^r ****  » j     __ __

Elev.: La45_fi_Location: T.1^2_X:, R.9-L-W, S*r. 21 ] Trart: baab Drilled depth: 340 ft_____
PMT H*yiC  I ^_^ I ~n r~~-i

Measured:_Laa_£t~3E8k, 2180 -F-FWL, Hole size: 4 3/4 in. Air LJ Water [xj Cored: Yes LJ No Q 

Lignite bf<V 122-125; 187-195; 209-212; 278-280; 319-327 ^________________________

Remarks: _____________                                              

Lithology 
Recorded by:   O'Toole

Geophysical logs 
, _ Geologist an* recorded by:    Lechney

Lithology

Gamma 
T.C. _2- Rangec* C

Recording speed Za/Vmi 
Logged depth 340 ft

Density
T.C. _2_ Range 100 cps 
Recording speed -211 "/min 
Logged depth 340 f-

Depth
eo
Ul

M (U
ai **2

0- 14 Till, orangish-brown, 
pebbly, sandy

14- 16 Gravel, orangish*"brown,
medium-grained 

16- 25 Till, orangish-brown,
pebbly, sandy 

25- 28 Gravel, yellowish-brown,
coarse 

28- 44 Till, yellowish-brown,
pebbly, sandy 

44- 92 Till, dark-gray, pebbly,
sandy 

92-101 Claystone, medium-gray,
silty 

101-105 Sandstone, medium-gray,
silty, very fine grained 

105-108 Sandstone, light-gray,
very fine grained, cemented 

108-118 Claystone, medium-gray,
silty

118-120 Lignite, black 
120-135 Claystone, medium-gray 
135-139 Sandstone, medium-gray,

silty 
139-151 Claystone, medium-brown,

carbonaceous 
151-155 Siltstone, medium-gray,

sandy
155-168 Claystone, medium-brown 
168-184 Claystone, medium-gray, with 

interbedded Claystone, 
medium-brown, carbonaceous 

184-190 Lignite, black 
190-200 Claystone, light-to medium- 

gray
' 200-201 Lignite, black 
  201-207 Claystone, medium-brown,

silty
. 207-216 Sandstone 
216-236 Siltstone, medium-gray,

clayey
" 236-237 Lignite, black 
' 237-272 Claystone, very light gray, 

silty
48
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Hole number continued 
BU-11

Lithology
T.C.

Gamma 
Range. 100 CDS

Logged depth

Density 
T.C. _ £_ Range 100
Recording speed-2Q>t/min 
Logged rUprl 340 ft

Depth

w O

8

Sandstone, medium-gray,
silty
Claystone, medium-gray,
silty
Claystone, light-greenish
gray and light-gray,
interbedded
Lignite, black
Claystone, medium-brown
Lignite, black
Claystone, medium-gray
Lignite, black
Claystone, medium-brown,
silty

- -120

-400

-450 
-140

 500

- -160

-550

. -ISO 
-600

 650
 a.00

49

 700 

-220

-750



Hole number BU-11

SP 
Sens, setting 
Recording s] 
Logged dept
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Hole number continued 
BO-11

SP 
Sens, setting MV

Resistivity
Sens, setting

Recording speed_2Q__^/min]Recording
Logged depth 34Q ft. Logged depth 340 ft

Depth
CO

s
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- -160

-550

I 

1-600

180

^650 -200

-700

- -220

-750

5QA C51 follows)



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nr»! BU-12 _____ Map; Rennie-Lake pate : 7-18" 7%tate: ND County: Burke

Elev.:-ia44_f£__Location: T 162 sL t R._92_w, Sec._2A_ , Tract:aaaa___ Drilled depth: _36Q_ft._ 

Measured: 114 ft FSL, 33 ft §!&, Hole size: 4 3/4 in. Air D Water S3 Cored: Yes Q No 

Lignite beds: ?7-*Or ^n-^j 59-62? fi8-71; 115-118; 190-201^312-315; 338-348_______

Remarks: _____________                                            
Lithology
Recorded by: Fred O'Toole

  Geophysical logs
_ , . Yes r i i i DGeologist w recorded by:   Lechner

Lithology

Gamma 
T.C. _2_ Range 100 cps
Recording speed 20.ft/min 
Logged depth 36° ft

Density
T.C. _2__ Range 100 cps 
Recording speed 20.^1 min 
Logged depth 360 ft.

Depth

"0-6 Sand, grayish-yellow, very
fine grained 

6- 25 Till, yellowish-gray,
pebbly

25- 32 Till, dark-gray, pebbly 
~ 32- 35 Claystone, medium-gray,

silty 
_ 35- 38 Lignite, black

38- 43 Sandstone, greenish-gray, 
very fine to fine-grained 

" 43-50 Claystone, medium-gray 
" 50- 53 Lignite, black
- 53-55 Claystone, dark-medium-gray
- silty
- 55- 57 Lignite, black

57- 62 Claystone, dark-medium-gray
silty 

62- 63 Lignite, black
- 63-68 Claystone, greenish-gray,

silty 
_ 68- 70 Lignite, black

70- 80 Siltstone, greenish-gray,
clayey 

~ 80- 95 Claystone, medium-gray,
silty

- 95-110 Siltstone, medium-gray,
_ clayey
__ 110-116 Claystone, medium-gray,

silty 
"116-120 Lignite, black
-120-132 Sandstone, greenish-gray, 

very fine to fine-grained
_ 132-133 Sandstne, greenish-gray,

very fine grained, cemented
~ 133-140 Sandstone, greenish-gray,
"" very fine grained
- 140-163 Claystone, medium-gray,
- silty
. 163-166 Sandstone, greenish-gray,
_ very fine grained
166-168 Limestone, dark-gray 

"168-192 Claystone, medium-gray,
- silty
- 192-200 Lignite, black

-o-o

H m



Hole number continued 
BO-12

Lithology

Gamma 
T.C. 2 Range 100 cps
Recording speed-2Q_/c/min 
Logged Hppi-h 360 ft

cps
Density 

T.C. _2 

Recon
w i.

Logged depth ___360__ft

Depth
tn
u,

4_» Oo **
O "

200-260 

260-264 

264-293

293-310 
310-312 
312-338

338-340 
340-350

350-355 
355-360

Sandstone, greenish-gray, 
very fine to fine-grainec 
Claystone, dark-gray, 
silty
Sandstone, greenish-gray, 
very fine grained 
Claystone, light-gray 
Lignite, black 
Claystone, greenish-gray, 
silty
Lignite, black 
Claystone, medium-gray, 
silty
Lignite, black 
Claystone, medium-gray, 
silty

-120 
 400

450 
-140

-500

- -160

-550

- -180

-600

 650
-2'00

 700 

-220

-750
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Hole number BU-12

5 
Sens, sett 
Recordin 
Logged d
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Hole number continued 
BO-12

SP
Sens.

Resistivity 
5Q MV iSens. setting 50

Recording speed«2Q__&/niiniRecordi
36Q ft Lngged depth 360 ft

Depth

- -120
-400

-450 
-140

-500

- -160

-550

L -ISO 
-600

^-650 
-200

-700

- -220

-750

54



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: ravn Map: Rennip> Tff^^ Date: 7-18-78 ND

Elev.; 1952 ft Location: T.iijLs:, R._22_w, Sec._JL4_, Tract:_b§§a_Drilled
County: Burke

320ft.

itFWL, Hole size: 4 3/4 in. Air D Water S Cored: Yes Q No
Lignite Ws: 57-65; 72-74. 121-124: 212-225; 254-256;

Remarks:
Lithology 
Recorded Reidiert

Ye> Geophysical logs 
GeologistXK recorded by: Lechner

Lithology

 "0-5 Sand, grayish-yellow, very 
- fine grained 

5- 15 Till, yellowish-gray, 
pebbly

15- 18 Gravel, grayish-yellow, fine 
to coarse 

- 18- 40 Till, dark-gray, pebbly 
40- 47 Claystone, medium-gray 
47- 48 Lignite, black
48- 58 Claystone, medium-gray, 

silty 
" 58- 62 Lignite, black
- 62-68 Claystone, dark-gray, silty 

68- 71 Lignite, black 
71-108 Claystone, medium-gray, 

silty 
108-112 Sandstone, medium-gray, 

very fine to fine-grained
- 112-132 Claystone, medium-gray, 

silty 
_ 132-135 Lignite, black 

135-150 Siltstone, greenish-gray, 
clayey, carbonaceous 

150-156 Sandstone, white, very fine 
- grained, cemented 
- 156-160 Claystone, medium-gray, 

silty 
160-215 Sandstone, greenish-gray, 

very fine grained 
~ 215-220 Claystone, medium-gray
- 220-221 Lignite, black 

221-222 Claystone, medium-gray, 
_ silty, carbonaceous 
" 222-225 Lignite, black 

225-257 Sandstone, greenish-gray, 
very fine to fine-grained 

- 257-263 Claystone, greenish-gray, 
silty, carbonaceous 

26 3- 300 Siltstone, greenish-gray, 
clayey, sandy 

300-320 Sandstone, greenish-gray,
~~ very fine to fine-grained

Gamma
T.r. 2 Range 100 CpS

fRecording speed 20. "/min
Tagged depth 320 ft

,    i   ~j      30

        Tlfc-    ' 1

\l 1

-."S * .'.< ''',,>/" < . r''1',

L>" \^

i'

I

Ki K» >0    ~- 
-«* A* O 8? 5s 0 o o C> o

Density 

T.r. 2 Ranpe 100 CpS
f 

Recording speed 2Q. tt:/min
Logged depth 32° ft

_^_    

: ==E
i

Depth
CO

« ?*
<u «

-0-0

" -20

L-IOO 

-40

-150

-250 
-80

-300 

-100

-350



Hole number continued 

BO-13

Lithology

Gamma, 
T.C. 2 Range-lQQ
Recording speed 70 fo/ 
Logged tfcpth 320 ft

Density Depth 
T.C. J_Range 100 cps 

Recording speed -2£Lfymin 
Logged depth 320 ft.

« o

- -120

-400

450 
-140

500

  -160

-550

-ISO 
 600

 650
-2',00

700 

-220

-750

56



Hole number BU-13
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Sens, sett 
Recordin 
Logged d
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Hole number continued 
BO-13

SP Resistivity
Sens, setting __5flLM£__ Sens, setting 5fl 
Recording speed_20__ft/minJRecording speed _2Cfr/inin 
Logged depth __22(Lfi- Logged depth 320 ft

Depth

t-400

 450 i 
-140

-500

- -160

-550

- -I80| 
i-600

-650 -200

-700

- -220

-750

58



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: 
Elev.:

. Map: Stampede Date:_>_7rIiState: ND County: Burke

: T.1£3_K, R.22_w , Sec._ll_ , Tract: hhhb_ Drilled depth: 320 ft.
Measured:_198_ft JSK, 30 ft FWL, Hole size: 4 3/4 in Air D Water 
Lignite beds: 178-186; 198-200.5; 315-324_______________

Cored: Yes Q No

Lithology
Fred O'Toole

Geophysical logs
re co Lechner

Lithology

Gamma 
T.C._2_ RangdQO rps
Recording speed2Q_"/min 
Logged depth 32° ft

Density
T.C. __Z- Range 
Recording speed 2Q_"/min 
Logged depth 320 ft

Depth

-0-2 Gravel, orangish-brown,
- pebbly, sandy, medium-
_ grained
_ 2- 21 Till, yellowish-brown,

pebbly, sandy, gravelly 
~ 21- 40 Till, medium-gray, pebbly,

sandy
_ 40- 58 Till, medium-gray, silty 

58- 80 Till, medium-gray, silty,
sandy, pebbly 

~" 80-148 Gravel, medium-gray,
coarse grained

-148-160 Siltstone, li^it-gray,
- clayey 
. 160-173 Sandstone, li^it-gray, 
_ silty, very fine grained 
173-176 Claystone, medium-gray, 

silty
-176-178 Lignite, black
-178-180 Claystone, medium-brown,
_ carbonaceous 
180-186 Lignite, black

"186-198 Claystone, medium-gray and 
brown, carbonaceous, inter- 
bedded

_198-200 Lignite, black
_200-240 Claystone, light-gray, 

silty
""240-250 Claystone, medium-gray,
- silty
- 250-308 Claystone, light-gray 
_ 308-313 Lignite, black 
_ 313-320 Claystone, li^it-brown, 

silty

59
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-20

-40

-80
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Hole number continued 

BO-14

Lithology

Gamma
T.C..
Recording speed_2Q_ft/min 
Logged depffi 32Q ft__

Density Depth 
T.C._2_Range 100 cps 
Recording speed J-Oft/min 
Logged H^pA 320 ft

- -120

-400

450 
-140

500

  -160

-550

-180 
 600

 650-aoo

-700

  -220

-750

60



Hole number BO-14

SP Resistivity 
Sens, setting 50 MVSens, setting 100 MV

Recording speed2Q_ ft/min Recording speed
Logged depth 320 ft

_20ft/min 
Logged depth 320 ft 

Depth

+ » 0)
0)  *-»

£ I

_i

-0-0

L

-50

L
i_ 
i
i
rlOO

L

-20

-40

j-150

I
I 

i

!" I -zoo-60 !
i !
r

^250

-80i

300

f- 
h
I 
[-350

-100

t-
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Hole number continued 
BO-14

SP Resistivity
Sens, setting IflQ 1W Sens, setting 50 MV 
Recording speed_2Q_6/niinJRecording speed2Q.fr/min 
Logged depth _22Q_£t__ Logged depth 320 ft

Depth
2

«* <u

- -120

-400

 450 
-140

^500

- -160)

-550

L -ISO)
! 

600

-650 -200

-700 i

- -220

-750
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; BU-15 Map:: Beaver Lake ; 7-27-78 sfafe . ND Cnunty:Burke

Elev.: 1946 ft Location: T.lfiZx, R.92_W, Sec. _2L_, Tract:J±bc_ Drilled depth: 320 ft.
_ 

Measured: JJLQQ_ftF9JH-4Q-ftFWL, Hole size: _4_3/4_Lru Air U. Water
Lignite beds: 62-66; 72-74: 88-94; 106-108; 152-156; 237-248 ___

Cored: Yes U No

Remarks: __
Lithology 
Recorded by:. Q'Toole

Yes Geophysical logs 
Geologists? recorded by: I^chner

Lithology

~ 0- 5 Sand, black, very fine 
- grained, organic 
- 5- 17 Till, yellowish-brown, 

sandy, pebbly 
17-57 Till, medium. to dark-gray, 

pebbly > sandy£^1_i*-«LJ-_l_jr f fcu**-** ** *_£

57- 60 Gravel, medium-brown, 
- medium to coarse 

60- 62 Lignite, black 
62- 70 Claystone, medium-gray, 

silty 
70- 72 Lignite, black
72- 85 Claystone, light- to medium- 

gray 
- 85- 89 Lignite, black 

89-100 Siltstone, medium-gray, 
clayey 

" 100-105 Lignite, black 
~~ 105-136 Claystone, light-gray, silt 
- 136-140 Siltstone, light-gray, 
_ clayey
_ 140-148 Claystone, very light -brown 

silty 
148-151 Lignite, black 
151-159 Sandstone, greenish-gray, 

- very fine grained 
159-205 Claystone, medium-gray, 

silty 
205-210 Limestone, light-gray 

"" 210-221 Siltstone, light-gray, 
clayey 

- 221-225 Sandstone, light-gray, 
_ very fine grained 

225-232 Siltstone, medium-gray, 
clayey

~ 232-236 Lignite, black 
236-240 Claystone, medium-gray 

- 240-245 Lignite, black 
245-256 Claystone, medium-gray, 

silty 
256-260 Siltstone, medium-gray, 

clayey 
"" 260-273 Sandstone, light-gray, very 

fine grained, silty

Gamma 
T,C.. 2 Rang* 100 cps
Recording speed 2Q"/min 
T rngc«»d d^pth 320 ft.00 *
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Density 
T.r. 2 Range 100 cpsc " 
Recording speed ^"/min
Lodged depth 320 ft.

    ,    , , , l      ,    .

| . =^=

i ,   J=

1     -        p^C       £   i.                £     _

Depth
V)
l-l

-0-0

-2C 

-100

-40 

-150

- -80

-300

_ -100 

-350



Hole number continued
BU-15

Lithology

Gamma 
T.C 2 Range IflQ cps
Recording speed -2H_"/min 

Logged depth __

Density
T.C. 2 Range 1QQ cps 
Recording speed2QJ' 

Logged depth ___22U

Depth

273-305 

305-320

Siltstone, medium-gray, 
clayey
Claystone, very light- 
gray

- -120
-400

 450 
-140

 500

- -160

-550

-180 
 600

 650 -200

 700 

-220

-750
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Hole number BU-15

Sens, se 
Record] 
Logged

o

20

*0

40

SO

100 

1ZO

IVQ 

HoO 

ISO 

VjJ

220 

\2tO 

Z&O

ito

3AO

3*0 
8^
kJy^

i

t

SP Resistivity Depth 
ttine.. ..5Q...M3Z. ... ,. Sens, setting 50 M

f C   <ing speed _2J1 ty mm Recording speed2Q_tt/mm £ £
rl^pl-Ji 320 f-K. T.ngg»ft d*»ptb 320 ft. c£ ^

=±:===^-   \< i 7= L
' 1 i r -| =====

1 | J ===== -50 

   ,     1       ,   _ J.   ̂ * 1 1
: ~*f, ,= L

I ' i i '

      ,       I    jf*        > 

p    =          "V-   200 60

so

1 ; ^
^ ^^= -300

] ^ :^ sv,,,
c^rj ^-<y r- ~ 100

                                U-

U350

K 

65



Hole number continued 
BU-15

ResistivitySP
Sens, setting _5£LJdJZ__ Sens, setting 5p 
Recording speed.2(L_ft/min!Recordiiig speed JOTmin 
Logged depth 320 ft. Logged depth 320 ft.

Depth

- -120

-400

-450 
-140!

- -1601

-550

L_ -180 

' 600

i

-650 -200

-700

- -220

-750
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nr> ; BU-16_____ Map! Rennie-Lake Date: 7-18-78 State: ND County; Burke

Elev.:_im_i£_Location: T. 162.3 , R.-21_w, Sec. 34 , Tract: c^aa Drilled depth: 

Measured:2£2Q_il_ ra?,2600 ftra£r Hole size: 4 3/4 in. Air D Water CS Cored: Yes Q No 
Lignite beds: 17^0; 25-28; 96-98; 170-173; 175-179;______________________

 ' " 184-189; 229-232; 302-319_________________

Remarks: __________                                              
Lithology
Recorded by Randall Reichert________

Geophysical logs 
Geologistswx recorded by:    Lechner

Lithology

Gamma 
T.C. _!_ Range 1QO CPS
Recording speed 20.ft/mi 
Logged depth 40° ft

Density 
T.C. _L Range 100 CPS 

Recording speed lO 
Logged depth 40° ft

Depth

- 0- 10 Sandstone, light-olive,
_ very fine grained

10- 15 Claystone, olive, silty
~~ 15- 17 Silt stone, orange, clayey
~ 17-20 Lignite, black
- 20- 23 Claystone, medium-gray,

	silty
23- 25 Lignite, black

"" 25- 37 Claystone, medium-gray,
- carbonaceous
- 37- 40 Sandstone, medium-gray,
_ very fine to fine-grained

40- 65 Claystone, medium-gray,
	silty

"~ 65- 77 Sandstone, medium-gray,
~~ very fine to fine-grained,
- carbonaceous
- 77- 79 Lignite, black

79-120 Claystone, medium-gray,
	silty, carbonaceous 

" 120-143 Siltstone, medium-gray,
- clayey, sandy
- 143-145 Lignite, black
- 145-148 Claystone, greenish-gray,
_ silty, carbonaceous
148-151 Lignite, black

"" 151-158 Claystone, medium-dark-gray,
~ silty
-158-161 Lignite, black
- 161-190 Sandstone, greenish-gray,
_ very fine to fine-grained
190-195 Claystone, medium-gray,

	silty 
~~ 195-200 Claystone, greenish-brown
- silty, carbonaceous
-200-202 Lignite, black
__202-225 Sandstone, green, very fine
_ to fine-grained
225-290 Claystone, medium-gray,

~"~ silty, carbonaceous
-290-300 Lignite, black
-300-320 Claystone, greenish-gray,
_ silty

-0-0
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Hole number continued 

BU-16

Lithology

Gamma 
T.C..2_ RangelQCLcss.
Recording speed 20 ft/mjn 
Logged depth 400 ft

Density 
T.C.-2 _ Range 100

Depth

Recording speed .^Oft/ 
Logged «kpr1i 400 ft

320-335 Sandstone, greenish- 
gray, very fine to 
fine-grained

335-345 Siltstone, green, 
clayey, sandy

345-360 Sandstone, greenish- 
gray, very fine to 
fine-grained, 
carbonaceous, silty

360-372 Claystone, medium- 
gray, silty

372 373 Sandstone, white, very 
fine grained, cemented

373-380 Sandstone, medium- 
gray, very fine -; 
grained

380-400 Siltstone, light-gray, 
clayey, sandy, 
carbonaceous

380
-120

 400

-450 
-140

-500

- -160

-180 

600

-650 -2;00

700 

-220

-750
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Hole number BU-16
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Hole number continued 
BU-16

SPw* Resistivity 
Sens. «*i* g- 50 m jsens. setting____50 
Recording speed JliL-ft/minJRecording speed^Ojt/min 
Logged depth 40° ft JLogged depth *QO ft

Depth

- -120
-400

 450 
-1401

-500

- -1601

-550
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H600
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iNORTH DAKOTA GEOLOGICAL SURVEY

Hole No: BIT-17 Man; Rennie- Lake Pater 7-19-78 State: ND County; Burke

Elev.: 2050 gt Location; T.-L6JU&, R.-92.W, Sec. 
Measured: _420_ft_j^k, S4 fi- IWL, Hole size: 4 3

, Tract: _bbbc__ Drilled depth: 46° ft

Cored: Yes Q No
Lignite beds: 24-27; 36-39; 113-122; 142-144; 217-224; 231-234; 281-283; 344-355

Remarks:
Lithology
Recorded V»y Fred O'Toole _

Geophysical logs 
Geologist MK recorded by: Lechner

Lithology

~0-2

2- 20

20- 23

- 23- 26 

26- 32

- 32- 37
- 37- 80
- 80- 82
- 82- 85
- 85-110

~" 110-112 
" 112-115
- 115-118
- 118-140
_ 140-141
~" 141-160

160-166

- 166-188

_ 188-190 
__ 190-208

- 208-210
- 210-229

220-230 
230-260

- 260-262
- 262-276

__ 276-277 
277-300

~ 300-311

Sand, yellowish-brown, very
fine grained
Till, yellowish-brown,
pebbly, sandy
Till, dark-gray, pebbly,
sandy
Lignite, dark-brown to
black
Claystone, light-gray,
silty
Lignite, black
Claystone, medium-gray
Lignite, black
Claystone, lights-brown
Claystone, light-gray; some
siltstone
Lignite, black
Claystone, light-brown
Lignite, black
Claystone, medium-gray
Lignite, black
Claystone, medium-gray
Siltstone, medium-gray,
clayey
Claystone, light-brown,
silty
Limestone, light-gray
Siltstone,medium-gray,
clayey
Lignite, black
Claystone, medium-gray,
silty
Lignite, black
Claystone, medium-gray,
silty
Limestone, dark-gray
Claystone, medium-brown,
carbonaceous
Lignite, black
Claystone, medium-gray,
silty
Sandstone, medium-gray,
silty

Gamma
T.C. 2 RpngglOO cps 
Recording speed -?2"/min 
Logged depth

Density 
T.r. 2 Cps

Recording speed _ 
Logged depth 460 ft

Depth

4J IUs «
£ 2

-0-0

-20

n

-100

350



Hole number continued 

BU-1-7

Lichology

Gamma
T.r. 2 Range 10<Lc£s_ 
Recording speed-JslL/V 
Logged depth 460 ft

Density
T.C. 2 Range 100 CPS 
Recording speed 20jft/min 
Logged depth 460 ft

Depth

o«fa

311-340 Claystone, medium- 
gray, silty

340-348 Lignite, black
348-360 Claystone, medium- 

gray
360-437 Sandstone, medium- 

gray, silty, very 
fine grained

437-452 Claystone, light- 
brown, silty

452-453 Lignite, black
453-460 Claystone, light- 

gray

  -120
 400

-500

- -160

-550

 450
-140

- -ISO

-600

-650 -200

-700

- -220

-750
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Hole number BU-17

SP
Sens, setting 50 m 
Recording speed_2Q_ ft/min 
Logged depth 460 ft

Resistivity ^ n 50

Recording speedr2_ft/min 
Logged depth 460 ft

Depth

<
t> 

fe

-i

zo 

ro 

60 

80 

100

)¥0 

MO 

ISO 

240

220

2*0

2LO

280

340

$+0

J8Q

''

-0-0

L

u

50

^-200 60

I- -80|

r i 1 i

-300 I

r- I 
h I
i_ -100

1-350

j  
i
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Hole number continued 
BU-17 '

SP 
Sens, setting

Resistivity 
50 MV jSens. setting. 50

Recording speed_20_ft/minJRecording speed2(L"/min 
460 ft Logged depth _460_f2_

Depthi
<a
u

4_> U

too 

no 

Wo

13/7

- -120

1-400

h450 I 
-140

-500

- -160

-550

r
- -180

-600
-

-650 -200

I-

^700

- -220

-750

74



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mn; BU-18_____Map: Beaver-Lake Date: 7-20-78 State: ND County: Burke

r   2088 ft Location: T. IfiL*, R._9_2_w, Sec. A__ , Tract: cbbb Drilled depth: 4an ft 

Measured:-25fiO_f± Hf,44 ft FWL, Hole size: 4 1/4 in. Air D Water [2 Cored: Yes D No
Lignite beds: 143-150; 254-260; 276-280; 334-336; 398-408^__________________

Remarks: _                                                 -     
Lithology
Recorded by; Randall

Geophysical logs 
Geologist 3W recorded by:    LectoeF"

Lithology

Gamma 
T.C..2_Range! cps
Recording speed 20.' 
Logged depth 480 ft

Density
T.C. -2  Range 100 cps 
Recording speed 2D."/min 
Logged depth 480 ft

Depth

1 1tu 2

-0-3 Sand, yellowish-gray, very 
_ fine grained

3- 18 Till, grayish-ye How, pebbly 
"" 18- 40 Till, dark-gray, pebbly 
~~ 40- 68 Sandstone, greenish-gray, 

very fine to fine-grained
- 68- 73 Claystone, medium-gray, 
_ silty

73-74 Limestone, dark-gray 
~ 74- 80 Siltstone, medium-gray,
- clayey
- 80- 81 Siltstone, very light brown 
_ 81- 97 Siltstone, medium-gray, 
_ clayey 
__ 97-100 Claystone, medium-gray,

silty 
~ 100-130 Sandstone, medium-gray,
- very fine to fine-grained
- 130-143 Claystone, medium-gray 
_ 143-147 Lignite, black
147-188 Claystone/ medium-gray, 

"" carbonaceous, silty 
" 188-190 Lignite, black
- 190-203 Claystone, medium-gray,
_ silty
_ 203-205 Sandstone, greenish-gray,

very fine-grained, cemented 
~" 205-222 Sandstone, greenish-gray, 
~ very fine to fine-grained
- 222-253 Claystone, medium-gray, 
_ silty

253-258 Lignite, black
258-265 Claystone/ medium to dark- 

"" gray, silty
- 265-268 Siltstone, medium-gray,
- clayey
_ 268-271 Claystone, medium-gray,
_ silty, carbonaceous

271-275 Siltstone, medium-gray, 
"~ clayey, carbonaceous 
~ 275-278 Lignite/ black
- 278-286 Siltstone, greenish-gray/ 
_ clayey

286-287 Sandstone, white, very fine 75 
grained

L-O-0

-20

-100

350



Hole number continued 

BU-18

Lithology

- 287-289 Sandstone, light-gray,
very fine grained, cemented

.289-300 Sandstone, greenish-gray, 
very fine grained

~ 300-320 Claystone, light-gray
~320-331 Siltstone, medium-gray, 

clayey
_331-334 Claystone, green, silty,

carbonaceous
334-342 Claystone, greenish-gray, 

silty
~ 342-392 Gladstone, medium-gray, 

silty, carbonaceous
_ 392-397 Lignite, black
_397-400 Claystone, medium-to dark- 

gray, silty
- 400-407 Lignite, black 
"407-410 Siltstone, medium-gray, 

clayey, carbonaceous
- 410-480 Sandstone, greenish-gray, 

very fine to fine-grained

Gamma 

TP. 2 Range

Recording speed 20 i 

Logged depth 480 ft

Density 

T.C.J: Range 100 cps
*_-'

Recording speed _2_D/t/min 

Logged depth 480 ft

Depth

8
ft,

500

- -160

-550

. -180 

-600

650 -200

-700

- -220

-750

76



Hole number BU-18

SP 
Sens, setting 
Recording S] 
Logged dept

LO 

80 

too

I2O

/to 

Ibo 

190

loo

2*0 

260

. 300 

. 320 

. 3*0 

-) .360

i 
Resistivity Depth 

;50 MV Sens, setting 50  
£1 C **3eed ?Q «/ min Recording speed20_"/min £ «

h AftD f+ Lnpgerl rlpntli 4RO ft. £ £
OO t m*t

- -r    -|          -== -0-0 

| / [= i

  f    Y ! : [-so 

   .,'. ; f *=±= " -2oi

  I \ ' l 

\ ! i*^^ ^ I5°

i   \ i ,t  = r
i ^i _. ! ' f = ^200 60

r ] " '    ̂     U 250

1 | )  - : r^     (-

" ' 'Y" i^j    ^300

;> : ^~;    |~ 

I i-J^T- \     ^350

F
77



Hole number continued 
BU-18

SP
Sens. 50 MV

Resistivity 
Sens, setting. 5Q

Recording speed^L_fyminjRecording speed2£.&/min 
Logged depth 4an ft Logged depth aan

Depth

- -160

-550

r j 
-isoi

-600

-650 -200

I- -220

-750

78



iNORTH DAKOTA GEOLOGICAL SURVEY

Map: Beaver Lake Date: 7-.?Q-7fl State:
N X

. County: BurkeHole Mn; BU-19

Elev.:2355_£±__Location: T.lfiLs , R.9-2__W, Sec. 7 , Tract: dddc Drilled depth: 720 ft.
fifltffe" L'L'T , ,

MpasiirpH: 1QQ ft FSL T 1060 fUCBUS. Hole size: 4 3/4 in. Air M Water B Cored: Yes Q No 

Lignite beds: 266-268? 288-290; 318-320; 326-330; 401-408; JS56-565; 698-708_________

Remarks:                                                          
Lithology
Recorded by r Randall Reichert

Yw Geophysical logs 
Geologist ̂ » recorded by:   

Lithology

Gamma
T.C. 2 Range! 00 cps 
Recording speed 2Q.
Logged depth 72Q ft

Density
T.C. _2_ RangelOO CPS

Recording speed -2H 
Logged depth 720 ft

Depth

-0-2 Sand, very light brownish-
_ gray, very fine grained
__ 2- 4 Gravel, light-orange, fine

	to medium 
"" 4- 27 Till, yellowish-gray, pebbl]
- 27- 29 Gravel, light-orange, fine
- to medium

29- 33 Till, yellowish-gray, pebbl]
33- 56 Till, dark-gray, pebbly

~ 56-120 Till, dark-gray, pebbly
- 120-187 Till, dark-gray, pebbly,
- sandy
- 187-188 Gravel, very light pink,
_ fine to medium
_. 188-280 Till, dark-gray, pebbly,

	sandy
" 280-293 Claystone, light-greenish-
" gray, silty, carbonaceous
- 293-294 Lignite, black
__ 294-297 Claystone, medium-gray,

	silty
~~ 297-320 Sandstone, greenish-gray,
"~ very fine grained, silty
- 320-328 Siltstone, medium-gray,
- clayey
_ 328-330 Lignite, black

330-345 Claystone, medium-gray,"~ silty

~ 345-347 Lignite, black

-0-0

-20

79



Hole number continued 

BU-19

Lithology

47-362 Clays tone, medium-gray, 
silty 

62-365 Lignite, black 
65-390 Claystone, medium-gray, 

silty 
90-391 Limestone, dark-gray 
191-396 Claystone, light-gray 
S96-397 Lignite, black 
S97-402 Claystone, medium-gray, 

silty 
[02-405 Lignite, black 
t05-445 Claystone, medium-gray, 

silty 
W5-487 Sandstone, light-medium- 

gray, very fine grained 
187-520 Claystone, greenish-gray, 

silty 
520-550 Sandstone, greenish- gray, 

very fine to fine-grained 
150-556 Lignite, black 
J56-592 Claystone, medium-gray, 

silty 
J92-594 Lignite, black 
594-612 Claystone, medium-gray, 

silty 
>12-720 No samples

Gamma 
T,C, ? Range inn nps

r Recording speed 20 "/min
LncrpreH depth 79O -F+-

t*' ^ -. /  xs      «£-  --- = 340

  ^ ===== 
     ̂     3SO

     i^     <W£>
==. |4> . ' 
     g^     +90

    g      ̂ 0 
    tl      
    ̂-     fV0

      -^   
         !     *      1      JflC?

     i     ̂      i   !  
=f=

     £      Stc,

         . g-^....      U... J-+Q

\_ ; . ^ *> o

       ̂      jg0
' JV.' =

     ̂     ̂^

     3^   66.0
  ^ =====

     -^        ,&&v
       ji-j          

^=ss£^s^,-»

Density 

T.C. 2 Ranae 100 cps
r Recording speed -2£it/rnin

Lngtred depth 720 ft

: i   !)=

_,    ,    , , ^ ..... 
j   ̂_= i -j=

   : 1 1

' ! ' "%-=
..        .     .         ., .....       ___        H ^ ^1 . T.      .            | ^L. -    

 " "  -.     ' ' " "~^^

   -^      1        

        i pr-

            ̂=v-

i   i=

i sj=

tr^-^v^X,  tt*cr*y*TC- VttrSf**

Depth
CO
i-l 

*j 0

« 1fc 2

- -120

-450 
-140

-500

r -160

-550

. -180

-6^ioo

-700 

- -220

-750

80



Hole number BU-19

SP 
Sens, setting 
Recording sj 
Logged dept

1

20 

fO 

60

100
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MO

200 
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300
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h
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t=^

R< 
Sens, se 
[lecordi 
Logged

i

 

=J

isistivity Depth 
ttine 50
ngspe 
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Hole number continued 
BU-19

SP
Sens, setting *n MU*_ w ___ 
Recording speed_2jQ_&/minjRecording speed 20tt/min
Logged depth _Z2£L-£t__ Logged depth

Resistivity 
Sens, setting. sn

Depth

82



Hole Nn: BU-20

NORTH DAKOTA GEOLOGICAL SURVEY

ND County: Burke.Map: Beaver Lake Date: 7-19-78 State:

Elev.:2Q£4_fiL__Location: T.JL62.S, R.£2_w,Sec. 31 , Tract: accc Drilled depth: 420 ft____ 

: 263Q ftBSDE 2390 flare Hole size: 4 3/4 in. Air D Water B Cored: Yes Q No 
Lignite beds: ?6-2Q: 1Q8-116; 145-148; 214-217; 220-224; 228-232; 350-361

Remarks:                                                  - -  -
Lithology 
Recorded by: Fred O'Toole

Geophysical logs 
Geologist MX recorded by:  Lechner

Lithology

~0-2 Sand, yellowish-brown, 
- clayey 

2- 21 Till, yellowish-brown, 
_ pebbly, sandy 

21- 24 Lignite, black 
" 24-59 Claystone, light-gray, some

siltstone 
__ 59- 60 Lignite, black 

60- 65 Siltstone, light-gray, 
sandy 

" 65-101 Sandstone, light- gray, silt; 
~~ very fine grained 
- 101-111 Lignite, black 
- 111-122 Siltstone, light-brown, 
«. clayey 
_ 122-123 Limestone, medium-gray 

123-140 Claystone, medium-gray, 
" silty 
- 140-142 Lignite, black 
- 142-160 Claystone, very light-brown 

160-166 Claystone, medium-brown 
166-170 Claystone, greenish-gray 

" 170-193 Claystone, light-brown, 
~ silty 
- 193-198 Claystone, light-gray 

198-210 Siltstone, medium- gray, 
sandy 

210-212 Lignite, black 
212-222 Claystone, light-brown

~~ 222-225 Lignite, black 
- 225-246 Claystone, light-brown to 

gray 
246-250 Claystone, medium- to dark- 

gray 
" 250-260 Sandstone, medium-gray 

260-272 Claystone, medium-gray, 
- silty 
- 272-290 Siltstone, light-brown to 

gray, clayey 
290-300 Claystone, greenish- gray, 

~~ silty, carbonaceous 
300-324 Sandstone, very light -gray 

  very fine grained 
- 324-338 Claystone, medium-gray, 

silty

Gamma 

T.C. 2- Ranee 100 cps
c 

Recording speed 2jQ"/min
Logged depth 420 ft ,

oty r
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Density 
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Recording spe 
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Hole number continued 
BU-20

Lithology
T.C.

Gamma
Rangfr 1 r>n np.

Recording speed 2jQ__ft/min 
Logged depth 420 ft.

Density 

T.C. _2_ Range 100 cps
Recording speed J&fr/mi 
Logged depth _420_ft

Depth

4J Oo * *

38-351 Sandstone, medium-gray,
silty, poorly sorted,very
fine grained 

51-354 Lignite, black 
54-360 Claystone, medium-brown,

carbonaceous 
60-390 No samples 
90-400 Sandstone, light-gray,

poorly sorted, silty, very
fine grained 

00-420 No samples

-120

400

-500

- -160

-550

- -180
-600

r65Q-aoo

-700

- -220

-750



Hole number BU-20

SP 
Sens, settir 
Recording 
Logged de]
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Resistivity Depth 
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Hole number continued 
BU-20

SP
Sens, setting _5£LJBZ ___ 9 _______ 
Recording speed_2nft/miniRecording speedzojt/min 
Logged depth _420_f£_ Logged depth 420 ft

Resistivity 
Sens, setting. 5Q

Depth
C*
u

4- « 
1) *"*8 «

- -120
-400

 450 i 
-140

-500

- -160!

-550

L -180) 
I

-600
-

h

-650 -200

-700

- -220J

-750
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mn: RTT-21 Man: Beaver Lake Date: 6-29-78 State:
N E 

Elev.: 2425 ft Location; T. 161 % , R. 9^ W. Sec.JJ_ , Tract:_

ND County; Burke

Measured: 
Lignite beds:

fCKK
FSL,

Drilled depth: 800 ft.
_ _ -

Water H Cored: Yes U No (xj9 ft. ^ Hole size: 4 3/4 in. Air D
r 236-238; 332-334; 407-414; 497-504;J521-523; 613-621; 

__________760-770_______________________________~________________

Remarks: _______________________:__________________________
Lithology 
Recorded by Randall Reichert

Ye> Geophysical logs 
Geologist aax recorded by: Lechner

Lithology

Gamma
T.C. .2_ Range 100 cps 
Recording speed 2p_fr/mm 
Logged depth 7Qa ft-

Density
T.C. _2_ RangelQQ cps 
Recording speed -20.fr/min

Logged depth 798 ft

~ 0- 20 Till, yellowish-gray, pebbly
  sandy
_ 20- 70 Till, medium-gray, pebbly
_ 70- 75 Gravel, yellowish-gray,

	coarse 
~~ 75- 90 Till, medium-gray, pebbly
  90-100 No samples
__ 100-127 Till, medium-gray, pebbly
127-145 Till, yellow, pebbly

"145-152 Gravel, light-yellow, sandy
"152-163 Till, yellow, pebbly
"163-165 Lignite, black, silty
 165-200 Sandstone, greenish-gray,
  very fine grained, silty
 200-206 Claystone, medium-gray,
_ silty
206-210 Claystone, greenish-gray,"" silty

 210-213 Siltstone, greenish-gray,
  clayey, sandy
__213-228 Claystone, medium-gray,

	silty
""228-235 Lignite, black
"235-248 Claystone, greenish-gray,
  silty
_248-257 Siltstone, greenish-gray,
__ clayey
257-259 Sandstone, greenish-gray,

""259-272 Claystone, medium-gray,
  clayey, carbonaceous
 272-288 Sandstone, greenish-gray,
_ very fine grained
_ 288-297 Siltstone, medium-gray

	sandy 
~ 297-302 Claystone, medium-gray,
  silty
  302-308 Siltstone, greenish-gray,
_. clayey, sandy
_ 308-320 Claystone, medium-gray,

	silty
~" 320-330 Claystone, greenish-gray,
~~ silty, carbonaceous
  330-337 Siltstone, greenish-gray,
_ clayey, carbonaceous 87



Hole number continued
BU-21

Lithology

37-341 

41-353 

53-382 

82-397 

97-400 

00-406

06-412 
12-422

22-426 

26-438 

38-440 

40-800

Claystone, medium-gray, 
silty
Claystone, light-gray, 
silty
Siltstone, greenish-gray, 
clayey
Siltstone, greenish-gray, 
sandy
Siltstone, light-greenish- 
gray, clayey 
Claystone, medium-gray, 
silty
Lignite, black 
Siltstone, greenish-gray, 
clayey
Claystone, medium-gray, 
silty
Siltstone, medium-gray, 
sandy
Siltstone, medium-gray, 
clayey 
No samples

Gamma

T.C.-2_ Range 10P_c£s_ 
Recording speed 20 fo/mm

798 ft.

Density Depth 
T.C._?_ Range 100 cps 

Recording speed _2J2fr/rnin 
Logged depth 798 ft.

450 
-140

-550

-700

  -220

-750



Hole number BU-21

SP
Sens, setting  50 MV  
Recording speed _2£L ft/min 
Logged depth 798 ft.

Resistivity 
Sens, setting 50 ohms 
Recording speed2Q.ft/min 
Logged depth 798 ftt

Depth

4_, qj
<U **
qj <U

-0-0

50
-20|

-40

1-150

^-250
i ;
h- -80j
, i

r !
r i

[-300
1-

r
u

-100

-350
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Hole number continued 
BU-21

SP Resistivity 
Sens, setting_5£LJ££____ iSens. setting 50 ohms 
Recording speedJL2L.fr/minJRecording speec*2oJVmin 
Logged depth 738 f-h JLogged depth 798 ft

Depth



DAKOTA GEOLOGICAL SURVEY

Hole Not BU-22 
Elev.: 2350 ft 

Measured: _1240_f± Pi 
Lignite beds: ?9R-"30ft;

.Columbus SE Pate . 6-30-78 State . Mn

_, Tract:_cbcb_
._ . _ ,_

, R.-23.W , Sec.
THBVF

FWL, Hole size: 4 3/4 in. Air D Water G 
,: 5Q8-515; 550-553; 625-629; 637-640

County: Burke 
depth: 720 ft

Cored: Yes Q No

Remarks:
Lithology 
Recorded by:. Fred Q'Toole

Geophysical logs 
Geologists? recorded by: Lechner

Lithology

Gamma
T.C. 2 Range 10Q cps 
Recording speed 20.fr/mm 
Logged depth 720 ft

Density
T.C. _2_ RangelOO CPS 
Recording speed -2H"/min 
Logged depth 720 ft

Depth

- 0- 30 Till, yellowish-brown,
_ pebbly, sandy
_ 30- 62 Gravel, yellowish-gray,
~ coarse grained
"~ 62- 66 Till, yellowish-gray, sandy
- pebbly

66- 90 Till, greenish-gray, sandy, 
_ pebbly

90-108 Till, gray, sandy, pebbly 
~ 108-125 Gravel, brownish-gray,
- coarse grained, poorly
- sorted
_ 125-147 Till, yellowish-orange,
_ sandy, very pebbly
_ 147-193 Till, light-brown, sandy,

pebbly
"" 193-200 Gravel, yellowish-gray, 
~ coarse grained 
_ 200-215 Till, yellowish-brown, 
_ sandy, some pebbles

215-250 Till, greenish-gray, sandy, 
~~ pebbly
- 250-255 Gravel, greenish-gray,
- coarse grained
- 255-260 Claystone, light-gray, 
_ silty

260-265 Siltstone, light-brown, 
~~ sandy, clayey
- 265-270 Siltstone, yellow-brown,
- sandy
_ 270-295 Sandstone, light-brown,

very fine grained 
295-300 Lignite, black, sandy 

~ 300-312 Siltstone, light-yellow,
- sandy
- 312-320 Claystone, medium-gray,
_ silty
_ 320-325 Siltstone, light-gray,

sandy 
"" 325-329 Lignite, black, silty
- 329-337 Claystone, medium-gray,
- silty
_ 337-342 Siltstone, light-gray, 

sandy

-0-0

-50

-2C

91

_ -100

-350



Hole number continued 

BU-22

Lithology

Sandstone, light-gray,
sandy
Claystone, medium-gray/
sandy
S andstone, medium-gray,
very fine grained
Sandstone, light-gray,
fine grained
Claystone, light-gray,
silty
Lignite, black
Sandstone, yellow-brown,
medium grained
Sandstone, light-gray,
fine grained
Claystone, light-gray,
silty
Sandstone, light-gray,
very fine grained
Lignite, black, clayey
Claystone, medium-gray,
silty
Sandstone, medium-gray,
some pebbles, very fine
grained
Sandstone, bright-green,
very fine grained
Siltstone, light-brown,
sandy
Sandstone, bright-green,
very fine grained
Sandstone, light-gray,
very fine grained
Siltstone, greenish-gray
clayey
Claystone, light-brown ..
and interbedded green,
sandy
Siltstone, light-brown,
sandy
Claystone, light-green,
silty
Siltstone, light-brown,
sandy
Sandstone, greenish-gray
very fine grained
Lignite, black, clayey
Claystone, light-gray
Lignite, black

Gamma
T.C. Range 100 CDS

Recording speed 2Q ft/mjn
Logged depth 720 ft

Density 
T.C._2 _ Range 100

Depth

Recording speed 22/r/min 
Logged depth 720 ft.

8

H750

92



Hole number BU-22

MV
SP

Sens, setting  
Recording speed_2jQ ft/ 
Logged depth 7?n  

Resistivity 
Sens, setting
Recording speed2Jl_ft/min 
Logged depth 72D ft

Depth

i

2 H> - z-  -^ -- 

-0-0

-50

-201

 iOO

l_
-40

 150

-200  60

^ 250 

i- -80

-300

h
-100

-350

93



Hole number continued

SP Resistivity 
Sens, setting. 5Q

Recording speed_2Q_&/ min Recording speed&L"/ min
Logged depth -70 n -F-t- Logged depth 72n ft

Depth

- -120

-450 i 
-1401

-500

- -160]

-550

- -ISO 

1-600

L-650 -200

700

- -220

-750

94



AORTH DAKOTA GEOLOGICAL SURVEY

Hole No; BU-23 Map: Columbus SE nate: 6-30-78 Stater ND County; Burke

Elev.: 2 390 ft Location: T.lfil_$, R-.S-4.W, See. 11 , Tract: aaab Drilled depth; 760 ft

: 342 ft
_ _ _

Hole size: 4 3/4 in. Air U Water H Cored: Yes U No4 f t
4D8-414; 467-470; 539-547; 569-572; 83-686; 703-706

O  

Remarks:
Lithology 
Recorded by:

>

Geophysical logs 
Randall Reichert Oenlnpist *«* n»rr>H<»d W* T^ecl^ner

o /

Lithology

0- 15
-

- 15- 40

40 105TX V/ «X W -^

~ 105-107
_

107-220

~ 220-252

- 252-254
 

- 254-263
_ 263-272

272-279
~ 279-307
- 307-331
_

331-335
335-340

~* 340-345

 

_
 
-

-

-

 

-

Till, grayish-yellow,
pebbly
Till, yellowish-gray,
pebbly
Till, medium-dark-gray, 
pebbly
Gravel, light-yellow,
coarse
Till, medium-dark-gray,
pebbly
Sand , yellowish- brown ,
very fine- to fine-grained
Gravel, light-yellow,
coarse to fine
Till, dark-gray, pebbly
Siltstone, dark-medium- gra}
clayey
Claystone, dark-gray, silt}
Gravel, light-yellow
Siltstone, medium-gray,
clayey
Lignite , black
Claystone, medium-gray,
silty, carboniferous
Lignite , black

Gamma Density
T.C. _i_ Range 100 cps T.C. _2_ Range 1QO cps
Recording speed2D.fr/min Recording speed 2£L"/min
T.nem»H H*nth 760 ft Looped depth 760 ft

OO i CHJ X

T U

1

y } 2o
\ \ -"g=sr-
f ^^

V fO ^^g.^^^^^^^

> ^>^
> <0 ° ^
i  ^-~^
1 80 <C^
f ^>
T *^>

« /<50 «z^*

7 "^IT
S /;<?   -$^"

, 4 ; !5

7 7^ *=C?1

> ""^5^^
\ /AC) *S>
if ^?
 c I8° V
3 ^
? "S
> : 200 «*^

i 22^ ^

Depth
Crt
|M 

4J <U

II

-0-0

-50

"" -2

^^

-100
 M»

«i^

  ~4

-150

 

_

-eoo"6

-

^ ;^^o ^y f-

ccr \ ^ 25°
^ 26C S

; " <
i ^ /

Jj 3ao ^^J
<T" 3 to -^ _

_.  . ^^ ' ^
Q 1; _^J i^/0 __         "^

- -8

-

-300

- -1C

-350



Hole number continued 

BU-23

Lithology

Siltstone, medium-gray,
silty, carboniferous
Sands tone , greenish-gray,
very fine grained
Siltstone, greenish-gray,
sandy
Sandstone, greenish-gray,
very fine to f ine-grainec,,
silty
Siltstone, medium-gray,
clayey
Lignite, black
Siltstone, greenish-gray
clayey
Lignite, black
Siltstone, medium-gray,
clayey
Limestone, medium-gray
Siltstone, greenish-gray,
carbonaceous
Claystone, medium-gray,
carbonaceous
Siltstone, greenish-gray,
clayey
Lignite, black
Siltstone, green, clayey
Siltstone, olive, sandy
Siltstone, medium-gray,
clayey
Sandstone, greenish-gray
cemented
Claystone, white
Siltstone, greenish-gray
clayey
Claystone, medium-gray,
silty, carbonaceous
Sandstone, greenish-gray
very fine grained
Siltstone, medium-gray,
clayey
Sandstone, greenish-gray
very fine to fine-graine<
Lignite, black
Sandstone, greenish-gray
very fine to fine-graine<
Lignite, black
Claystone, medium, silty
carboniferous

Gamma
T.C. CPS

Recording speed ?n ft/ 
Logged fkpfK 76Q

Density 
T.C.__L_ Range 100

Depth

Recording speed JLUfy 
Logged depth 760 ft

280

*1C

<ts<0

 H.O

S?0

(>ZO

A VO

c/l
u 

« O

h750

96



Hole number continued 
BU-23

Lithology

Gamma
CPST.C._2_

Recording speed _2Jlft/min
Logged depth 760 ft

Density
T.C. _2 __ RsngplOO CPS

Recording speed _20ft/ 

Logged depth ___Z60__ft

Depth
trt
Ui

*_> Oe_>  u'
)M O

Lignite, black 
Claystone, medium-gray, 
silty, carboniferous 
Sandstone, medium-gray, 
very fine to fine-grained 
Sandstone, white, cemented 
fine to very fine-grained 
Sandstone, medium-brown, 
very fine grained, silty 
Sandstone, greenish-gray, 
very fine to fine-grained 
Sandstone, light-green, 
very fine to fine-grained 
cemented
Siltstone, yellowish- 
brown, clayey 
Siltstone, medium-gray, 
clayey
Sandstone, medium-gray, 
silty
Siltstone, medium-gray, 
clayey, carboniferous 
Lignite, black 
S iltstone, medium-gray, 
clayey
Sandstone, greenish-gray, 
very fine to fine-grained 
Siltstone, medium-gray, 
clayey

- -120

-400

-450 
-140

-500

- -160

-550

. -180 
-600

-700

- -220

-750
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:. 
Elev.:__

.Map:. Date:

Measured:_ 
Lignite beds:

.Location: T.
FNL 

_FSL, _____

N  S , R..
.State:

, Sec.
PEL TT , . 
FWL, Hole size:

, Tract:
___County:. 
Drilled depth:

Air D Water D Cored: Yes D No Q

Remarks: _
Lithology 
Recorded by:

Ye> Geophysical logs 
Geologist NO recorded by:   

Lithology
T.C.

Gamma 
Range

Recording speed _' 
Logged depth ___

Density
T.C. __ Range ____ 
Recording speed  fymin
Logged depth ______

ipth

-0-0

r-50

-20

MOO

-40 

 150

-£00"60

98

E50 
- -80

-300

_ -100 

350



Hole number BU-23

SP
Sens, setting 50 61V    
Recording speed _2D_ ft/ min 
Logged depth 760 ft

Resistivity 
Sens, setting
Recording speed_2Qft/min 
Logged depth 760 ft

Depth

<u <ufc 2

20

fcO 

SO

I2O 

110 

\bO

1:0

2VO

-0-0

-20

[-

^-100
I

L

-40

150

-200-60 i

-250
i

- -80i

99



Hole number continued
BU-23

SP 
Sens, setting MV

Resistivity 
Sens, setting ___5D_

Recording speedJHL.fr/minJRecording speed2D.fr/niin 
Logged depth __260_ft__ Logged depth 760 ft

Depth

- -120

-400

-450
-1401

-500

- -160

-550

L -iso
600

-650 -200

-700

- -220

-750

100



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__BU=24 Map: Columbus SE Date: 7-6-79 State: County: Burke

Elev.; ?nqn ft Location; T.162.5, R._£Lw.Sec. 29 . Tract ;_ccdd__ Drilled depth: 460 ft. 

Measured: 109 fi- PSL, 1200 FWT., Hole size: 4 3/4 in. Air l~l Water SO Cored: Yes Q No

Lignite beds: 73-76;. 110-116; 168-170; 251-258; 371-373; 385-388

Remarks: __
Lithology 
Recorded by:. Randall Reichert

Geophysical logs 
.  Geologist ass recorded by: ____Lechner

Lithology

Gamma
T.C. 2 Range 100 cps 
Recording speed 2C) "/min 
Logged depth 4fin ft-

Density 
T.C. 2 Range 100
Recording speed -2H"/min 
Logged depth 460 ft

Depth

0- 5 Sand, grayish-brown, very
fine grained 

5- 7 Sand, grayish-brown, very
fine grained, pebbly 

7-20 Till, yellowish-gray, pebbly 
20- 46 Sandstone, medium-gray, ver]

fine to fine-grained, silty
carbonaceous 

46- 55 Lignite, black 
55- 63 Siltstone, medium-gray,

clayey 
63- 65 Claystone, medium-gray,

silty 
65- 73 Sandstone, medium-gray, veir

fine grained, silty 
73- 76 Lignite, black 
76- 82 Siltstone, light-medium- 

gray , sandy
82- 83 Siltstone, light-grown, 

cemented
83-100 Siltstone, light-medium- 

gray, clayey
100-106 Claystone, greenish-gray, 

silty
106-116 Lignite, black
116-134 Siltstone, light-greenish- 

gray, clayey, carbonaceous
134-147 Claystone, medium-gray, 

silty
147-152 Siltstone, medium-gray, 

clayey
152-153 Sandstone, medium-gray,

very fine grained, cemented
153-165 Sandstone, greenish-gray,

very fine grained, carbona­ 
ceous

165-167 Lignite, black
167-177 Siltstone, light-greenish- 

gray, clayey
177-178 Siltstone, brown, carbon­ 

aceous
178-188 Siltstone, light-greenish- 

gray, clayey
188-202 Claystone, light-green, 

silty, carbonaceous

-0-0

-50

-20

101

  -100

-350



Hole number continued

BU-24

Lithology

Claystone, white 
Claystone, medium-gray, 
silty, carbonaceous 
Claystone, white 
Lignite, black 
Siltstone, medium-gray, 
clayey
S ands tone, gre eni sh-gray, 
very fine grained 
Siltstone, very light 
brown; partially cemented 
Sandstone, medium-gray, 
very fine grained 
Lignite, black 
Sandstone, greenish-gray, 
very fine grained 
Siltstone, light-greenish- 
gray, clayey, carbonaceou 
Lignite, black 
Siltstone, greenish-gray, 
sandy, clayey, carbona­ 
ceous
Claystone, medium-greenisi 
gray, silty, carbonaceous 
Lignite, black 
S i11stone, me diurn-gray, 
clayey, carbonaceous 
Sandstone, greenish-gray, 
very fine grained 
Claystone, medium-gray, 
silty, carbonaceous 
Lignite, black 
Claystone, medium-gray, 
silty, carbonaceous 
Siltstone, greenish-gray, 
clayey
Lignite, black 
Claystone, olive, silty, 
carbonaceous 
Lignite, black 
Claystone, medium-gray, 
silty, carbonaceous 
Lignite, black 
Claystone, greenish-gray, 
silty, carbonaceous 
Claystone, white 
Claystone, medium-gray, 
silty
Limestone, dark-gray 
Siltstone, medium-gray,

clayey

T.C..

Gamma 

-Range. 1QQ

Recording speed_20_ 
Logged depth 460 ft.

Density
T.C.__2_Range 100 cps 

Recording speed .2Jlfr/min 
Logged depth 460 ft.

102

Depth

.w O

-500

- -160

-550

- -180

-600

-650 -200

-700

- -220

-750



Hole number BU-24

SP 
Sens, setting  5.0- MV

Recording speed _2() 
Logged depth 4 60 ft

Resistivity 
Sens, setting 50

Recording speed_?pft/mm 
Logged depth 460 ft

Depth 

2
*-» 0)

-0-0

-20!

I
rlOO

L

I- 
i
1-150

-40

-80i

-300

t~

_ -100

L |

-350 !

103



Hole number continued 
BU-24

SP Resistivity
_5TLSens, setting _SQ_M3Z__ Sens, setting___ 

Recording speed _2D.^/niinJRecording speed 2£F/min 
Logged depth 4£n -F-F JLogged depth

Depth

- -120

-400

-450
 140!

L-500

- -160

-550

- -ISO

-600

 650 -200

-700

- -220

-750

104



iNORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn: BU-25 Map: Columbus SE Datei7-fi-7S Srare: ND____County: Burke

Elev.:_2HZ5_fi   Location: T. 152 &, R._23-W, Sec._2fl_ , Tract: _chhc__ Drilled depth: 420 ft
1TKBF

Measured: JL056_ft FSL, 6 ft FWL, Hole size: a
  _ _

Air D Water H Cored: Yes Q No
Lignite W«- 44-53; 106-115; 164-166; 190-192;5; 229-237; 270-273; 374-376;

~
378-380; 383-387

Remarks:
Lithology 
Recorded Randall Reichert Geologis

Geophysical logs 
recorded by: __Lechner_

Lithology

Gamma 
T.C. 2 Range 10Q cps
Recording speed 211 "/min 
Logged depth 420 ft

Density
T.C. _2_ Range 100 CPS 
Recording speed -2H"/min 
Logged depth 420 ft

Depth

^ <u
8

-0-3 Sand, yellowish-brown, very
_ fine grained

3- 20 Till, yellowish-gray, pebbly
20- 27 Sandstone, medium-gray, ver}

~~ fine to fine-grained, silty
- 27-42 Siltstone, medium-gray,
- sandy
_ 42- 50 Lignite, black

50- 60 Siltstone, medium-gray,
~~ clayey, sandy
- 60- 70 Claystone, medium-gray,
- silty
- 70- 77 Siltstone, medium-gray,
_ clayey
_ 77- 78 Lignite, black

78- 80 Siltstone, medium-gray,
"~ clayey
" 80- 82 Lignite, black
_ 82- 88 Siltstone, medium-gray,
_ clayey, sandy

88- 90 Sandstone, very light gray,
"~ very fine grained; partiall;
~ cemented
- 90- 98 Sandstone, medium-gray, very
- fine grained
_ 98-101 Claystone, medium-dark-gray

	silty
~~ 101-111 Lignite, black
""111-126 Siltstone, medium-gray,
- clayey
_ 126-133 Claystone, medium-gray,
_ silty

133-153 Siltstone, medium-gray,
~ clayey
- 153-155 Sandstone, white, very fine
- grained, cemented
- 155-160 Sandstone, light-gray, very
_ fine grained

160-170 Siltstone, light-medium-
~~ gray, clayey
~ 170-174 Siltstone, brown, carbon-
- aceous
- 174-175 Lignite, black 
_ 175-179 Claystone, green, silty, 105 

	carbonaceous

-0-0

-20

350



Hole number continued 
BU-25

Lithology

179-187

187-188
188-193

193-197 

197-207

207-210 
210-212 
212-220

220-225

225-229
229-230

230-234 
234-240

240-242 
242-267

267-269 
269-290

290-332 

332-335 

335-340 

340-348 

348-357 

357-367

367-371 
371-382

382-388 
388-393

393-414 

414-420

Sandstone, greenish-gray,
very fine grained
Lignite, black
Siltstone, olive, carbona--
.iceous, clayey
Silts tone, brown, carbon a-  
ceous

Siltstone, olive, clayey, 
sandy
Claystone, olive, silty 
Lignite, black 
Siltstone, green, clayey, 
carbonaceous 
Sandstone, green, very 
fine grained 
Lignite, black 
Claystone, green, silty, 
carbonaceous 
Lignite, black 
S iltstone, greenish-gray, 
clayey, sandy 
Lignite, black 
Siltstone, greenish-gray, 
clayey, carbonaceous 
Lignite, black 
Siltstone, greenish-gray, 
clayey, sandy 
Sandstone , greenish-gray, 
very fine grained 
Siltstone, greenish-gray, 
sandy
Clays tone, mediurn-gray, 
silty
Sandstone, medium-greenisJ i- 
gray, very fine grained 
Siltstone, light-green, 
clayey, sandy 
Sandstone, medium-gray, 
very fine grained 
Lignite, black 
Claystone, medium-gray, 
silty, carbonaceous 
Lignite, black 
Claystone, light-green, 
silty
Siltstone, light-green, 
clayey
Claystone, medium-gray, 
silty, carbonaceous

Gamma
T.r. 2 Rang* 100

Recording speed _2QJV 
Logged depth 4-?n ft-

Density
..   2 Ran^e 100 cps 

Recording speed _2Q.fy
Logged depth 42n ft

Depth

-500

- -160

-550

* -180
-600

 650
-2<00

700 

-220

-750

106



Hole number BU-25

SP 
Sens, setting 50 MV 
Recording speed _2nft/min Recording

Resistivity 
Sens, setting.

Logged depth 420 ft
speed20 

Logged depth 420 ft

Depth

0) * *
<u <u

  r-I j*t^t^-.-d ~ -~.:.-. - I

ho-o

-50

-20

-100

L 
L

 150

 401

j-250

lr~ -80i

-300

L

-100

h-350

107



Hole number continued 
BU-25

SP Resistivity
Sens., setting-___5CL_My___ Sens, setting 50 
Recording speed_2Q_ ft/minJRecording speed^Oft/min 
Logged depth __42?_ft__ Logged depth 420 ft

Depthi

8

-120 

400

1-450 I 
-1401

I- -160

-550

_ -180 

-600

r

h650 -200

-700

- -220!

-750

108



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nr»! BU-26 Map: Beaver-Lake Date: 7-7-78 Stare: ND County: Burke
NElev.; 2Q18 ft Location; T.162_&, R.ii_w, S«r. 27 ; Trarr; bbbb Drilled depth : 4nn ft-

PJJT gRfef __ __

Measured! 20 ft HSC, 92 ft FWL, Hole size: 4 3/4 in Air Q Water [x] Cored: Yes Q No
Lignite beds: 76-78; 146-153; 197-199; 268-270; 272-275; 285-288 _________________

Remarks: _________________________________________________________
Lithology 
Recorded by? n'Toole

Geophysical logs 
Geologist a» recorded by: Lechner

Lithology

Gamma
2_ Range 100 CDST.C._

Recording speed 20. "/min
Logged depth 400 ft

Density 
T.C. -?_ Range 100
Recording speed -2Q.fr/min 
Logged depth 400 ft

Depth

- 0- 15

15- 21 
21- 62

- 62- 76

76- 77
77- 82

~ 82- 88

- 88- 90
- 90- 93
_ 93-100

100-120 
120-142

142-150 
150-158 
158-160 
160-185 
185-223

223-240 

240-247 

247-260

260-268 
268-280

280-283 
283-297 
297-302

302-320

320-334

. 334-350

Till, yellowish-brown, pebbly
sandy
Lignite, black
Claystone, light-gray,
silty
Siltstone, light-gray,
clayey
Lignite, black
Claystone, light-gray
Claystone, medium-brown,
silty
Claystone, light-gray
Claystone, greenish-gray
Claystone, medium-gray j
interbedded with green and
brown claystone
Claystone, light-gray
Claystone, medium-gray,
silty
Lignite, black
Claystone, medium-gray
Siltstone, light-gray
Claystone, light-gray, silt;
Claystone, medium-gray,
carbonaceous
Siltstone, medium-gray,
clayey
Sandstone, medium-gray,
very fine grained, silty
Claystone, medium-gray,
silty
Lignite, black
Claystone, medium-gray,
silty
Lignite, black
Claystone, medium-gray
Claystone, light-gray,
silty
Siltstone, light-gray,
clayey
Sandstone, light-gray,
silty

-0-0

-50

-20

Siltstone, 
sandy

light-gray,
109

trrrr T : t ; r-^initn-:"-.:.

.. -100

-350



Hole number continued

BU-26

Lithology

350-400 Claystone, light-gray, 
carbonaceous

Gamma
T.C. 2 RangP 1QQ cps

Recording speed 2Q ft/min 
Logged Hepfti 400 ft

Density 
T.C._2__Range 100 CPS 
Recording speed JLQ.fr/min 
Logged Heprfi 400 ft

Depth

-450 
-140

-500

- -160

-550

- -180

-600

-65§
00

 700 

-220

-750

110



Hole number BU-26

Resistivity 
Sens, setting

SP
Sens, setting 50 MV  
Recording speed_2Q. fymin Recording spe 
Logged depth 4QQ ft

50

Logged depth 4QQ ft

Depth
12

* » 4J 

O i>
t^ !S

i

-0-0

L

h-50

-20

r
uj
[-100

L.
-40

-

^250
i
t~ -80

H300

r 
h
r

-100

^350



Hole number continued 
BU-26

Resistivity 
Sens, setting.

SP
Sens, setting _5jQ_JCZ__ 0 
Recording speed_2O-^/miniRecording speed 
Logged depth 4QQ ft JLogged depth Ann ft

Depth

,u.

- -120

-400

-450 i 
-140

^00

- -160

-550

L -180 

' 600

H650 -200

-700

- -220

-750

112



iNORTH DAKOTA GEOLOGICAL SURVEY

Date: 7-7-78 State: ND County: BurkeHole No: BU-27____Map: Stampede_______

Elev.: _ia36_£t__Location: T.if__L*, R.93 W, Sec. 2 , Tract: daad_Drilled depth: 3QQ ft______

FEL Hole size: 4 3/4 in. Air D Water H Cored: Yes D No g[Measured: _2112_ft FSL,
Lignite beds: 85-89; 180-183; 185-187; 189-191; 279-281

Remarks: ___________________________________
Lithology 
Recorded by: _

Geophysical logs 
Geologist JCK recorded by:   

Lithology

Gamma
T.C. 2 Range 1QQ cgs. 
Recording speed 2_1"/min 
Logged depth 300 ft

Density
T.C. 2 Range 100 cps 
Recording speed -2Q.fr/min 
Logged depth 300 ft

Depth

- 0- 20 Till, yellowish-brown,
_ pebbly, sandy

20- 23 Gravel, yellowish-brown,
"~ coarse
~ 23-25 Lignite, black
- 25- 30 Claystone, light-gray, silt^
- 30- 31 Lignite, black

31- 46 Claystone, medium-gray
"" 46- 49 Claystone, dark-gray, car-
~ bonaceous
- 49- 56 Claystone, medium-brown
- 56- 58 Lignite, black
_ 58-73 Claystone, light-gray
_ 73--77 Siltstone, light-gray,

y clayey
77- 80 Claystone, light-gray, silt'

"~ 80- 85 Lignite, black
- 85- 90 Claystone, medium-gray,
_ .- silty
_ 90-100 Siltstone,

	clayey 
"" 100-112 Claystone,
-112-131 Claystone,
- silty
_ 131-146 Siltstone, medium-gray,

	clayey
~~146-171 Sandstone, medium-gray,
~~ very fine grained
- 171-173 Claystone, medium-brown,
- silty
_ 173-176 Lignite, black
176-180 Claystone, medium-gray

"~ 180-185 Lignite, black
~ 185-192 Claystone, medium-gray
- 192-195 Siltstone, light-brown,
- clayey
_ 195-200 Claystone,
_ 200-211 Siltstone,

	clayey 
~~ 211-220 Claystone (
- silty
- 220-236 Claystone, 
_ 236-243 Sandstone, 

	clayey

medium-gray,

medium-brown 
light-gray,

light-brown 
light-gray,

light-brown,

light-gray 
medium-gray,

-0-0

-20

113



Hole number continued
BU-27

Lithology
T.C.

Gamma 
-Range. 1 no

Recording speed 2Q fymin 
Logged depth "^nn -F-t-

Density 
T.C. 2 Range 100 CPS

Recording speed JLQ 

Logged depth _3_£HLJL

Depth

J43-246 Claystone, light-gray,
silty 

J46-300 Sandstone, light-gray - -120
-400

-450 
-140

-500

- -160

-550

- -180

-600

-700

- -220

-750

114



Hole number BU-27

SP
Sens, setting 50 MV 
Recording speed2Q ft/minR 
Logged depth 3QQ ft

Resistivity 
Sens, setting 50

.ecording speed_2£)ft/min 
Logged depth 3QQ ft

Depth

ho-o

-50

-

-100

-40

1-150

-250

-so!

-300

1- 

h
-100

[-350
t-

115



Hole number continued 
BU-2.7

SP
Sens, setting 5Q MV _
Recording speed_2Q_fr/min|Recording speed2£«/min 
Logged depth -inn f+- Logged depth

Resistivity 
!Sens. setting 5Q

Depth
c/l
w

4J <U

- -120

-400

-450 
-140

-500

- -160

L -isoi
h600 i

-650 -200

-700

- -220

-750

116



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:_BII=2B_ Map: Stampede Date: 7-7-78 State: ND County: Burke

Elev.: 193Q ft Location: T.16l8, R._23_w, Sec._2£_, Tract:__£csc_ Drilled depth:_300_ft.__ 

Measured:Js20_ft_ FSL, 30 ft FWL, Hole size: 4 3/4 in. Air D Water GD Cored: Yes D No 
Lignite beds: 142-145; 157-160; 162-165; 253-255________

Remarks: _________________________________________________________
Lithology
Recorded by: Fred Q'Toole___________

Geophysical logs 
Geologist SDE recorded by: __ _ Lechner

Lithology

Gamma 
T.C. ? Range 1 DO cps
Recording speed 20. "/min 
Logged depth 300 ft

Density
T.C. _2_ RangelOQ gps

Recording speed 2£"/mi 
Logged depth 300 ft

Depth

0-25 Till, yellowish-brown,
pebbly, sandy 

25- 80 Till, medium-gray, pebbly,
sandy

80- 82 Gravel, medium-gray 
82-120 Till, medium-gray, pebbly,

sandy 
120-132 Siltstone, light-gray,

clayey 
132-151 Claystone, medium-gray,

silty
151-154 Lignite, black 
154-156 Claystone, light-gray 
156-158 Lignite, black 
158-160 Claystone, medium-gray 
160-162 Lignite, black 
162-180 Claystone, light-gray,

silty 
180-192 Siltstone, light-gray,

clayey 
192-200 Claystone, medium-gray,

silty 
200-204 Claystone, greenish-gray,

silty 
204-221 Siltstone, medium-gray,

clayey, carbonaceous 
221-250 Claystone, light-gray 
250-252 Lignite, black 
252-260 Claystone, medium-gray,

silty
260-261 Lignite, black
261-273 Claystone, light-greenish- 

gray, silty, carbonaceous
273-275 Lignite, black
275-300 Claystone, medium-gray, 

silty, carbonaceous

-0-0

r-50

-20

117



Hole number continued 
BU-28

Lithology

Gamma 
T.C.-2  Range ion cp.s
Recording speed 2Q "/min 
Logged ^prh 300 ft .

Density
T.C.. .Range 100 cpss
Recording speed -2J2L«/min 
Logged figpfh 300 ft.

Depth
</J

*-> Oo  * *
O °

tu 2

- -120

-400

 450 
-140

500

  -160

-550

-ISO 
 600

 650 -200

 700 

-220

-750

118



Hole number BU-28

SP 
Sens, setting  50 MV
Recording speed _2Q_ ft/mi 
Logged depth 300 ft

Resistivity 
Sens, setting
Recording speed-2£"/min 
Logged depth 300 ft

Depth

 M 0)
<U * »
0) <U

1

/20

-0-0

-50

-20

 100

L

-40

i

-250

- -aoi

r

300 |

h i

- -100

\- i
-350 !
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Hole number continued 
BUr-28

SP 
Sens, setting MV

Resistivity 
Sens, setting.

Recording speed^za-^/minJRecording speed 
Logged depth 3QQ ft Logged depth 3QQ f-t

Depth
ca
u 

*j <U

- -120

-400

-450 
-140

^00

- -160

-550

- -180

1-600

r 
I
r

H650 -200

-700

h -220

^750

120



iNORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn: BTT-29 Map: Stampede Date: 7-7-78 State: ND County: Burke

Elev.; I93Q ft y Location: T. 163.2 , R.S3.J5, Sec.__2_ , Tract: addd Drilled depth: 340 ft. 
FNL * - - TO; Hole size: 4 3/4 in Air D Water G3 Cored: Yes D NoMeasured: 24no ft 

Lignite beds:  13; 189-200

Remarks: _____________
Lithology
Recorded by: Fred O'Toole

ye< Geophysical logs 
Geologist am recorded by: ___ T.ec^hneir

Lithology

Gamma
T.C..2_ Range 100 cps 
Recording speed 2PJ 
Logged depth ^40 ft

Density
T.C. 2 RangelOO cps

Recording speed -ZQ"/min 
Logged depth 340 ft

Depth

8

0- 15 Till, yellowish-brown,
sandy, pebbly 

15- 20 No samples 
20- 27 Till, yellowish-brown,

sandy, pebbly 
27- 30 Lignite, black 
30- 42 Claystone, light-bluish-gra:

carbonaceous 
42- 56 Claystone, medium-gray,

silty 
56- 66 Siltstone, medium-gray,

clayey 
66- 68 Sandstone, medium-gray;

numerous shell fragments*
very fine grained 

68- 70 Lignite, black 
70- 95 Claystone, light-gray,

silty
95-101 Claystone, medium-gray 

101-115 Siltstone, light-gray,
sandy

115-116 Lignite, black
116-120 Claystone, light-brown, 

silty
120-121 Lignite, black
121-140 Claystone, medium^gray,

silty 
140-162 Claystone

silty
162-165 Limestone 
165-180 Siltstone

clayey 
180-185 Claystone

carbonaceous
185-186 Lignite, black
186-188 Claystone, light-gray 
188-190 Lignite, black 
190-192 Claystone, light-gray 
192-195 Lignite, black
195-196 Claystone, light-gray
196-197 Lignite, black
197-204 Claystone, medium-brown,

silty 
204-225 Claystone, light-gray,

silty

medium-gray,

light-gray 
light-gray,

light-gray,

-0-0

-20

121

_ -100

^350



Hole number continued 

BU-29

Lithology
T.C..

Gamma 

- Range 100 cps
Recording speed 20 ft/min
Logged rl*pfh 340 ft

Density 

T.C.__2_ Range inn
Depth

Recording speed_2Qn/min 

Logged depth __24Q_f£_

COfc-
*j O 
O t-o "

Lignite, black
Claystone, light-gray,
silty
Lignite, black
Claystone, light-gray,
silty
Claystone, medium-brown,
carbonaceous, silty
Sandstone, light-gray,
very fine grained
Sandstone, medium-gray,
cemented, very fine
grained
Siltstone, light-brown,
sandy
Claystone, medium-gray,
silty
Lignite, black
Claystone, light-brown,
silty, carbonaceous
No samples

- -120

-400

450 
-140

500 

-160

-550

- -ISO
-600

-700

- -220

-750

122



Hole number BU-29

sn MV
SP

Sens, setting. 
Recording speed_20 
Logged depth

Resistivity 
Sens, setting

ft/min Recording speed_2Qft/min 
Logged depth 340 ft

Depth

<u   -»
QJ <U

hO-0

-50

20i

L

hi 50

 40

-200  60!

(-250

 80i

-300

_ -100

U
I
-350 i

123



Hole number continued 
BU-29

SP
Sens, setting _5O-MX£__ w _ __ 
Recording speed J2Q_ ft/ min Recording speed20tt/min

Resistivity 
Sens, setting.

Logged depth 340 ft Logged depth 340 ft

Depth

- -120

-400

-450

-500

- -160

-550

L -<80
1-600

I 
[__

L
I

-650 -200

-700 i 

K

- -220

-750

124



NORTH DAKOTA GEOLOGICAL SURVEY

.Map:. Columbus Date:_Z=3=2E_State: ND County: BurkeHole Mrv BU-30

Elev.: 1917 ft Location; T.IilS, R.il_w, Sec. JL1_, Tract: _daad_ Drilled depth :
Measured:_2006_ft ̂  15 ft piq$ Hole size: 4 3/4 in. Air D Water H Cored: Yes Q No
Lignite beds: 241-243; 281-284; 292-297

Remarks:
Lithology
Recorded V»y Fred O'Toole

Geophysical logs 
Geologist XK recorded by:   

Lithology

Gamma
T.C._2_ Range 100 cps 
Recording speed 2D."/min 
Logged depth 300 ft

T.C.

Density
2 RangelOO CPS

Recording speed -2H"/min 
Logged depth 300 ft.

Depth

"" 0- 20 Till, orangish-brovm, sandy,
- pebbly
_ 20- 30 Gravel, yellowish-brown,
_ coarse

30-107 Till, dark-gray, pebbly,"" sandy

"107-115 Gravel, medium-gray, sandy
-115-120 Till, dark-gray, pebbly
_ 120-131 Gravel, medium-gray, coarse
131-135 Till, dark-gray, pebbly,~~ sandy

" 135-160 Gravel, medium-gray, coarse
~ 160-225 Till, dark-gray, pebbly,
- sandy
-225-242 Claystone, light-gray,
_ silty
_ 242-245 Lignite, black
245-265 Claystone, light-gray,* in-

"" terbedded siltstonet.
-265-273 Claystone, light-brown,
_ silty
273-276 Lignite, black
276-280 Claystone, light-to medium- 

	brown, silty, carbonaceous
- 280-282 Lignite, black
_ 282-283 Claystone stringer, medium-
_ gray
283-285 Lignite, black
285-288 Claystone, light-to medium-

~" brown

- 288-293 Lignite, black
- 293-300 Claystone, light-brown,
_ silty

-0-0

-50

-20

125

TT      300      -:

_ -100

-350



Hole number continued 

BU-30

Lithology
T.C..

Gamma 
- Range.100

Recording speed_2&Jt/min 

Logged depth 300 ft

Density 
T.C. 2 Range 100
Recording speed JLUfr/rni 

Logged depth __300_lt

Depth

II

- -120

-400

450 
-140

500

  -160

-550

-180 
 600

(-650 -200

-700

- -220

-750

126



Hole number BU-30

SP
Sens, setting  50 MV 
Recording speed _2IL ft/mi 
Logged depth ?oo f+-

Resistivity 
Sens, setting
Recording speed-2Qft/min 
Logged depth 300 ft

Depth

2

ho-o

-50

-20

r

-401

 150

I
I-

-ZOO'60

j-250

^- -aoii

r !
r !

i

300

-100

r

^-350

127



Hole number continued 
BU-30

SP
Sens, MV

Resistivity
Sens. settinor qn^ _________ 

Recording speed J££L.fyniin Recording speeds^/ min
Logged depth 3QQ ft Logged depth 3QQ ft

Depth 
2

4_, 4)

£ 2

- -120
-400

 450 i 
-I40|

1-500

- -160

-550

r i
L -180!

600

-650 -200

-

-700

-

- -220

-750

128



HUH 111 UAKU 1A l>bUL.UOKW\L.

Hole No: BTI-31 . Map; Columbus Date: 7-9-78 State: ND County: Burke

Elev.; 1922 ft Location: T.163.8 , R._93_w , Sec- 31 , Tract: __bbbb_ Drilled depth: 300 ft
FNL, MUf _ _ _

: 75 ft Mrx; 24 ft FWL, Hole size: 4 3/4 in. Air U Water B Cored: Yes U No
Lignite beds: 64-68; 93-99; 182-185; 189-194

Remarks: __________    
Lithology
Recorded by: Fred O'Toole

Geophysical logs 
Geologistsio recorded by:

Lithology

Gamma
T.C..2_Range inn cps 
Recording speed 2fi"/min 
Logged depth 300 ft

Density
T.C. -2_ Range 1QQ cps 
Recording speed 2D."/min 
Logged depth 3QQ ft

- 0- 22 

22- 58

58- 66 
~ 66- 90

- 90- 96 
_ 96-100 
_100-107

-107-117
-117-122
-122-131

_131-142 

"142-153

-153-162

_162-176 
176-179

- 179-182
- 182-185 
_185-192 
_192-200 
200-205 

""205-210

-210-222

_ 222-235
235-295

~ 295-300

Till, yellowish-brown,
pebbly, sandy
Till, medium-gray, pebbly/
sandy
Lignite, black
Claystone, light-gray, silt}
Lignite, black
Claystone, light-gray
Siltstone, light-gray,
clayey
Claystone
Claystone
Siltstone
clayey
Claystone
silty
Siltstone
sandy
Claystone
silty
Claystone
Claystone

light-brown 
medium-gray 
light-gray,

medium-gray, 

light-gray, 

light-brown,

medium-gray 
medium-brown, 

carbonaceous 
Lignite, black 
Claystone, medium-gray 
Lignite, black 
Claystone, light-gray 
Claystone, light-brown 
Claystone, light-gray, 
silty
Claystone , light-brown, 
slightly carbonaceous 
Claystone, light-gray 
Claystone, light-gray, silt: 
Siltstone, medium-gray, 
clayey

129



Hole number continued 

BU-31

Lithology

Gamma 
. Range 10.0 rpqT.C.-

Recording speed 20
Logged depth ^nn

Density 
T.C.__2_ Range 1QQ
Recording speedJLQ«/min 
Logged depth_

Depth

II

- -120

-400

-450 
-140

-500

- -160

-550

- -ISO
-600

-650
 a00

-700

- -220

-750

130



Hole number BU- 31

SP
Sens, setting - 
Recording speed 20 ft/min Recording

MV
Resistivity 

Sens, setting

Logged depth 3nn Logged depth 3QQ ft

Depth

4-> 0)
<U  M<u <u

zoo   -     -----

-0-0

1-50

-20|

I
HOO
!_

L

-40

 150

L 2o6~60 !

H250 I

L- -so!

r
j_ i
-300

r

-100

Li
^350

I 

131



Hole number continued 
BU-31

SP
Sens. 5Q MV

Resistivity 
Sens, setting.

l2fi£/miiRecording speed J2£_ ft/minjRecording speed ICF/min 
Logged depth 3QQ ft Logged depth ^nn f-t-

Depth

11tl, 2

- -120

 400

 450 
-140

- -160!

-550

L -180 

[-600

h
L

-650 -200

-700

r -220

-750

132



NORTH DAKOTA GEOLOGICAL SURVEY

Date: 7-26-78 State: ND County: BurkeHole Nn; BU-31 C Map: Columbus_____
Elev.: 1922 ft Location: T.lfiiS, R.-13.W, -Ser 31 , Tract- bbbb Drilled depth: 98 ft.

X __ __

: 90 ft V9&, 24 ft FWL, Hole size: 4 3/4 in. Air U Water B Cored: Yes Q No Q 

Lignite beds:    ._____________________________________________________

Remarks: ___________________________________________________________
Lithology
Recorded by:                        

Yc> Geophysical logs 
Geologist NO recorded by: __

Lithology

Gamma
100 cs

Recording speed 2&"/min 
Logged depth Q5 ft

Density
T.C. J  Range 100 CPS 
Recording speed -20.* 
Logged depth 95 ft

Depth

No samples
-0-0

-20

-40 

k!50

-20ff60

-250

- -80

-300

_ -100 

350
133 C



Hole number continued

Lithology
T.C.

Gamma 
Range 1QQ cgs

Recording speed 20 * 

Logged depth.

Density 
T.C.__2_ Range 100 cps
Recording speed .2D.fymin 

Logged depth

Depth

II

NO -samples
- -120

-400

 450 
-140

500

  -160

-550

-180 
 600

-650-a,00

-700

- -220

-750

134



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn: BU-32 Map: Columbus SE Date: 7-12-78 State: ND County: Burke

Elev.:_201£LJEi^_ Location: T.162.S, R.93_$, Sec. _12_, Tract : __cbaa_ Drilled depth :_40p__ft__ 
Measured: 2400^___ WL, IQOOft HV£ Hole size: 4 3/4 in. Air D Water H Cored: Yes Q No
Lignite beds: 23-31: 91-93; 118-120; 149-156; 202-204; 295-300; 306-308

Remarks:
Lithology 
Recorded by: Randall Reichert

y Geophysical logs 
Geologistaw recorded by:    Lechner

Lithology

Gamma
T.C. _1_ Range 100 cps 
Recording speed 2J2.fr/min 
Logged depth 400 ft

Density
T.C. 2 Ranee 100 ̂ 
Recording speed ^D-
Logged depth 400 ft

Depth

0- 20 Till, yellow, pebbly 
20- 26 Lignite, black 
26- 30 Sandstone, light-gray, very

fine grained 
30- 62 Claystone, medium-gray,

silty 
62- 72 Sandstone, medium-gray,

very fine grained 
72- 74 Lignite, black 
74- 82 Sandstone, greenish-gray,

very fine grained 
82- 86 Lignite, black 
86- 97 Claystone, green, silty,

carbonaceous
97-100 Siltstone, green, clayey 

100-118 Claystone, medium-gray,
silty

118-119 Lignite, black
119-124 Claystone, medium-gray,

silty 
124-143 Sandstone, greenish-gray,

very fine grained 
143-151 Lignite, black 
151-157 Siltstone, medium-gray,

clayey 
157-183 Sandstone, medium-gray,

fine to very fine-grained 
183-185 Siltstone, medium-gray,

sandy
185-187 Claystone, dark-gray, silty 
187-190 Lignite, black 
190-195 Sandstone, medium-gray,

very fine grained 
195-212 Claystone, medium-gray,

silty 
212-240 Sandstone, greenish-gray,

fine to very fine-grained 
240-260 Sandstone, medium-gray,

very fine grained, silty 
'260-280 No samples 
' 280-287 Claystone, medium-gray,

silty
. 287-288 Lignite, black 
288-293 Claystone, medium-gray 135

-0-0

-50

-2C

-100

-40

H50

-20S60

-250

- -80

-300

_. -100

-350



Hole number continued 
BU-32

Lithology

Lignite, black
Claystone, light-gray
Lignite, black
Siltstone, light-brown,
clayey
Siltstone, medium-gray,
sandy
Claystone, medium-gray,
silty
Siltstone, medium-gray,
clayey
Claystone, medium-gray
No samples

T.C..

Gamma 
_ Range .10_0_cns_

Recording speed _2_«/min 
Logged depth 4nn ft-

Density
T.r. 2 Rangp 100 CPS

Recording speed Ji2 

Logged depth __AQQ_£

 fCO

Depth

4J O

II

-450 
-140

-500

- -160

-550

. -180 
-600

-700

- -220

-750

136



Hole number BU- 3 2

SP
Sens, setting 50 MV   
Recording speed _2J1 ft/mini 
Logged depth 400 ft

Resistivity 
Sens, setting 5.0
Recording speedJZOrtymin 
Logged depth 400 ft

Depth

0) **

1.0

117

-0-0

-50

-20

 100

i- 
I
[-150

-40

-80l

-300

I-

t-
L 
i
U350

100

137



Hole number continued 
BU-32

Resistivity 
Sens, setting

SP
Sens, setting 50 MV 
Recording speed_J2£.ft/minJRecording 
Logged depth ^_400_ft_ Logged depth 400 ft

Depth

- -120

-400

 450 ! 
-140

-500

-

- -160

-550

L -lao
[-600
u

^650 -200

-700

r -320

138



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No; BU-34 Map: Columbus SE Date: 7-26-78 State: ND County: Burke

Elev.:-2123_£±^_ Location: T.1S2.S, R.-94.W, Sec. 28 , Tract; aaaa Drilled depth: 500 ft. 

Measured: 100 ft w; 45 ft §w$ Hole size: 4 3/4 in. Air D Water H Cored: Yes D No 
Lignite M«' 124-130.5; 158-166.5; 210-214; 282-287; 322-325; 432-434.5___________

Remarks: _____________                                            
Lithology
Recorded by: Randall Reichert_________

Geophysical logs 
Geologist^ recorded by:

Lithology

Gamma 
T.C. 3 Range 10D np.s
Recording speed 2D."/min 
Logged depth 5QQ ft ,

Density
T.C. -2_ Range 1QQ cps

Recording speed -20"/min 
Logged depth 500 ft

Depth

0- 5 Sand, light-brown, very
fine grained, pebbly 

5- 21 Till, yellowish-gray, pebbly 
21- 23 Till, orangish-brown, pebbly 
23- 46 Till, yellowish-gray, pebbl? 
46- 48 Gravel, orange, fine-grainec 
48- 50 Sand, greenish-gray, very 

fine to fine-grained, 
cemented

50- 71 Till, dark-medium-gray, 
pebbly, sandy

71- 72 Silt, orange
72- 83 Till, yellowish-medium-gray 
83- 85 Lignite, black 
85-115 Sandstone, greenish-gray, 

very fine to fine-grained 
115-126 Lignite, black 
126-152 Claystone, medium-gray,

silty
152-157 Lignite, black 
157-160 Claystone, medium-gray 
160-162 Lignite, black 
162-166 Claystone, light-gray, silt 
166-170 Siltstone, light-gray,

clayey 
170-189 Claystone, medium-gray,

silty
.189-192 Siltstone, medium-gray, 

silty
192-193 Sandstone, greenish-gray,

very fine grained, cemented
193-203 Sandstone, light-gray, very

fine to fine-grained 
203-210 Lignite, black 
210-215 Siltstone, greenish-gray,

sandy
215-242 Sandstone, light-greenish- 

gray, very fine grained 
. 242-258 Siltstone, green, clayey 
. 258-278 Sandstone, greenish-gray,

very fine grained 
" 278-280 Lignite, black 
' 280-290 Siltstone, light-gray, 

clayey

-0-0

-20

139
-350



Hole number continued 
BU-34

Lithology

290-303

303-304

304-347 

347-355

355-397

397-400
100-400*5
10015-423

123-424
124-460

460-500

Claystone, medium-gray, 
silty
Sandstone, white/ very 
fine grained, cemented 
Claystone, greenish-gray, 
silty
Sandstone, greenish-gray, 
very fine grained, cement­ 
ed
Sandstone, greenish-gray, 
very fine to fine-grained 
Claystone, medium-gray 
Lignite, black 
Siltstone, medium-gray, 
clayey
Lignite, black 
Claystone, greenish-gray, 
silty, carbonaceous 
Claystone, medium-gray

T.C..

Gamma 

Range
Recording speed 20 fymin 

Logged depth ^nn f+-

Density

T.C._2_Range 10_Q_ 
Recording speed _2Q*^ 

Logged depth __SjQII_£ii.

Depth

*j O

8

too

450 
-140

500

- -160

-550

- -180

-600

-700

  -220

-750

140



Hole number BU-34

SP
Sens, setting 5Q MV
Recording speed_2Q. ft/min Recording
Logged depth 500 ft

Resistivity 
Sens, setting     50_

speed-2£ft/min 
Logged depth 500 ft

Depth

20 

to

\60

WO

i&O 

ZOO 

J&O 

2*0

30Q

3(40

360

-50

|
P -20J
;  i
i i 
L
i 
U IOO

-40

[-250 

i- -80i

300

i
L_

U-350

141



Hole number continued 
BU-34

SP 
Sens, setting
Recording sp 
Logged deptlCO t

jaro

KO

VfO

i

33A

1

i

n 500 ft

^~   

J

Resistivity
'sens, setting qn

LnpW depth 500 ft

   t;   

Depth
tn

4_» 4) 

8 1

- -120 
-400

-450
-140

-500 

- -160

-550

i

_ -ISO 
-600

I

-650 -200

-700 

- -220

-750

142



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No; BU-35 Map: Columbus SW Date: 7-6-78 State: ND County: Burke

Elev.: 2280 ft. Location; T.162.*, R.ii_w, Sec. 32 , Tract; bbbb 
Measured! 90 ft ret, 195 fjR% Hole size: 4 3/4 in. Air D Water

Drilled depth: 640 ft

Cored: Yes Q No
Lignite b^«' 207-217; 233-240; 288-292; 359-364; 387-390

Remarks: ____________
Lithology
Recorded by Fred Q'Toole

^ . . Ye. Geophysical logs 
Geologist jfta recorded by:    Lecnner

Lithology

Gamma
T.C. _2_ Range 1QO cps 
Recording speed 2Q"/min 
Logged depth 63Q f+

Density
T.C. 2 RangelOO CPS

Recording speed -2jQ"/min 
Logged depth 639 ft

Depth

11fa 2

-0-6 Sand, yellowish-gray,
_ pebbly, clayey, fine-grainec
_ 6- 15 Till, yellowish-gray, pebbly

sandy 
~ 15- 19 Gravel, orangish-brown,
- coarse-grained
- 19- 57 Till, yellowish-brown,
_ pebbly, very sandy, clayey?

interbedded gravel 
~ 57- 68 No samples
- 68- 83 Till, medium-gray, sandy,
- pebbly
- 83-120 Till, light-gray, sandy,
_ pebbly
__ 120-141 Till, light-brown, very

sandy, pebbly
"141-142 Gravel, brown, sandy 
~ 142-205 Till, light-brown, very
- sandy, pebbly 
_ 205-208 Lignite, black
208-222 Siltstone, medium-gray , 

~" sandy
"222-232 Sandstone, light-gray, 

clayey
- 232-234 Lignite, black
_ 234-236 Claystone, light-gray,

silty 
"236-239 Lignite, black
-"239-243 Sandstone, yellowish-brown,
- very fine grained
_ 243-246 Sandstone, brown, carbona^
_ /.ceous, fine-grained
246-276 Claystone, light-gray, 

~~ sandy, interbedded with
- dark-brown claystone seams
- 276-280 Sandstone, light-gray, very
_ fine grained
_ 280-287 Siltstone, light-gray,

clayey
""287-291 Lignite,black 
"" 291-295 Siltstone, reddish-brown,
- fossiliferous, clayey
- 295-298 Siltstone, light-gray, 

clayey

-0-0

-20

143

_ -100

-350



Hole number continued 
BU-35

Lithology
T.C..

Gamma 
- Range 100 CDS

Recording speed __£2_Jt/rnin 
Logged depth 639 ft

Density Depth 
T.C._JL_Range 100 cps 

Recording speed _2Hfymin 
Logged depth 639 ft

^ o

II

Claystone, greenish-gray
Siltstone, light-gray, ;
sandy, cemented
Sandstone, medium-gray,
silty, fine-grained
Claystone, medium-gray,
silty
Claystone, light-brown,
silty
Siltstone, medium-gray,
clayey
Sandstone, yellowish-brown,
carbonaceous, very fine
grained
Sandstone, light-brown,
very fine grained
Sandstone, light-gray,
very fine grained, carbon- 
aceous
Claystone, light-gray,
sandy
Sandstone, light-gray,
very fine grained
Lignite, black
Claystone, light-gray,
silty
Siltstone, light-gray,
clayey
Claystone, light-gray,
silty
Lignite, black
Claystone, medium-gray,
silty
Lignite, black
Claystone, medium-gray,
silty
Lignite, black
Claystone, very-light-gray,
silty, interbedded with
dark-brown, carbonaceous
Claystone
Claystone, light-green,
silty
Siltstone, light-gray with
brown claystone interbeddod
Siltstone, very-light-gray,
clayey
Claystone, light-gray,
silty

700 

-220

-750

144



Hole number continued 

BU-35

Lithology

Gamma 
_ Range 1 DP npsT.C-

Recording speed-IP-.1

Logged depth

Density Depth 
T.C._2_Range 1QQ cps 
Recording speed JLOfVmii

O L

Logged depth__639_ft II
Siltstone, light-gray,
clayey
Claystone, light-gray,
silty
Claystone, medium-gray,
silty
Claystone, greenish-gray,
silty
Claystone, medium-gray,
silty, interbedded with
carbonaceous claystones
Siltstone, light-gray,
clayey
Sandstone, light-gray,
cemented, very fine
grained
Claystone, greenish-gray,
silty
Siltstone, light-gray,
sandy
Sandstone, medium-gray,
very fine grained
Sandstone, medium-brown,
clayey, very fine grained
Siltstone, medium-gray,
clayey and sandy
Claystone, light-brown,
silty
Siltstone, light-gray,
sandy
Lignite, black
Siltstone, light-gray,
clayey
Claystone, light-gray,
silty

-120 
 400

450 
-140

500

  -160

-550

-180 
 600

-700

- -220

-750

145



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:. 
Elev.:__

.Map:. Date:.

Measured:.

.Location: T..
FNL 

_FSL, _____

N 
. S ,

E
_w, Sec..

.State:..

PEL
FWL, Hole size:

, Tract:.
___ County:. 
Drilled depth:

Air D Water D Cored: Yes Q No Q
Lignite beds:

Remarks: __
Lithology 
Recorded by:.

Geophysical logs 
Geologist NO recorded by: ___

Lithology

Gamma
T.C. __ Range __ 
Recording speed _*
Logged depth ___

Density
T.C. __ Range 
Recording speed
Logged depth

jpth

146

-0-0

^50

-20

-100

-40

-150

-200"60

-250

- -80

-300

_ -100

-350



Hole number BU-35

SP
Sens, setting 50 MV   
Recording speed_20 ft/min 
Logged depth _639_^t_

Resistivity 
Sens, setting
Recording speed2S. ft/min 
Logged depth 639 ft

Depth
(A
t-i 

 M 0)

-0-0

-50

-20l

! 
Hoo
[_
L

-40

-80i

-300

h
r
L

1-350

-iob|

147



Hole number continued 
BD-35

SP
Sens, setting 50 MV    . o    _ 
Recording speed_2Q."/miniRecording speed2fi«/min 
Logged depth 639 ft JLogged depth 639 f

Resistivity 
Sens, setting. 50

Depth

148



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:_BU=3fi_ Man: Columbus SW Date: 7-11-78 State: 
N _ _ K

ND County; Burke

Elev.: 1990 ft. Location: T. 162.ft, R.9J W, Sec. 17 , Tract: aaaa Drilled depth: 380 ft. 
Measured: _50_Jt_ PSL, 20 ft ISfe, Hole size: 4 3/4 in. Air D Water H Cored: Yes Q No 
Lignite be^ gt 57-61: 82-86; 172-174; 341-344;___________

Remarks: _________________________________________________________
Lithology
Recorded by: Randall Reichert_______

  . . Ye, Geophysical logs 
Geologist3M recorded by:    Lecnner

Lithology

Gamma
T.C. 2 RangHOO cpa 
Recording speed 20.fr/min 
Logged depth 380 ft

Density
T.C. -2_ RangelQQ cps 
Recording speed -20ft/min 
Logged depth 380 ft

Depth
V)

+t 4) 
4j «-»

75
81

95

105

106

143
145

0-20 Till, yellowish-gray, 
pebbly
Siltstone, olive, clayey 
Claystone, medium-gray, 
silty
Siltstone, medium-gray 
Lignite, black 
Siltstone, medium-gray 
Claystone, medium-gray 
Lignite, black 
Claystone, medium-gray, 
silty"
Lignite, black

95 /Siltstone, greenish-gray, 
clayey,, carbonaceous

105 Sandstone, greenish-gray, 
very fine grained

106 Sandstone, greenish-gray,
very fine grained, cemented 
Sandstone, greenish-gray, 
very fine grained 
Siltstone, white

20- 
25-

30- 
35- 
37- 
40- 
50- 
55-

25
30

35
37
40
50
55
75

- 81

-143

148

157

158

 145
 148

 157

_157-158

160- 
165- 
173-

 160

 165
 173
 268

26& 

270 

292 

297 

302

;-270

-292 

_ 292-297

-302

-307

Claystone, medium-gray, 
silty
Siltstone, medium-gray, 
clayey
Siltstone, brown, carbona­ 
ceous
Siltstone, medium-gray, 
clayey
Lignite, black 
Claystone, dark-gray, silty 
Sandstone, greenish-gray, 
very fine grained 
Siltstone, medium-gray, 
clayey
Sandstone, medium-gray, 
very fine grained 
Siltstone, medium-gray, 
sandy
Sandstone, medium-gray, 
very fine grained 
Siltstone, medium-gray, 
sandy, silty

-0-0

-50

-20

-100

-40 

H50

-EOS60

-250

- -80

-300

_. -100

-350
149



Hole number continued 

BU-36

Lithology

07-344

44-345
45-380

Claystone, medium-gray,
silty
Lignite, black
Claystone, medium-gray,
silty

Gamma 
Range-JLQO_cpsT.C._

Recording speed 20 it/min

Logged depth

Density Depth 
T.C.J2_Range 100 cps 
Recording speed -lO 
Logged depth 380 ft

380

- -120
-400

h450 
-140

C/3
i-i 

4_) t)o ** 
o "

500

  -160

-550

-180 
 600

 650 -200

700 

-220

1-750

150



Hole number BU-36

SP 
Sens, setting 50. MV
Recording speed 
Logged depth 38Q ft

Resistivity 
Sens, setting  5£L

ft/min Recording speed_2£fymi 
Logged depth 380 ft

Depth
CO 

<_» CJ
o; **
flj <U

-0-0

r50
r
I-
r

hioo
l_
L

-20l

-40

 150

-200"6 °i

-250

- -80i

-300

-100

U350



Hole number continued 
BU-36

SP 
Sens, setting  5Q MV ^ __ _____
Recording speed __2Q.&/miniRecording speed2Q_«/min 
Logged depth ^ftn -p-t- |Logged depth ^ftn

j Resistivity 
;Sens. setting. 5Q

Depth

w. <U

 i

- -120
-400

-450 | 
-140!

- -160

-550

L -isoi
h-600

r

^650 -200

-700 i

- -220

750

152



iNORTH DAKOTA GEOLOGICAL SURVEY

Hole Nr> ; BU-37____Map: Columbus SW Date: 7-11-78 State: ND County: Burke 

Elev.: 19Rn ft. Location: T. 162.8 , R.94 W, Sec. 7 , Tract: daaa Drilled depth: 360 ft.

Measured: 2376 ft F33* 10 ft KKK, Hole size: 4 3/4 ft. Air D Water 
Lignite beds: 54-57 ; 7fi-a3 ; 352-355__________________

Cored: Yes D No

Remarks:
Lithology 
Recorded by Reichert

Geophysical logs 
Geologist aac recorded by: __L££hner_

Lithology

Gamma
T.C. _2_ Range 1QQ cps 
Recording speed 2Q"/min 
Logged depth 360 ft

Density
T.C. _2_ RangelOO cps 
Recording speed -2£"/min 
Logged depth 360 ft

Depth

-0-5 Sand, grayish-brown, very 
_ fine grained

5- 15 Till, grayish-yellow, pebbly 
  15- 20 Till, yellowish-gray, pebbly 
"" 20- 23 Clay stone, yellow
- 23- 35 Siltstone, medium-gray,
- clayey

35- 45 Claystone, greenish-gray, 
~~ silty 
  45- 46 Sandstone, greenish-gray,
- very fine grained, cemented
- 46- 50 Claystone, medium-gray, 

silty
- 50- 55 Lignite, black
__ 55- 63 Siltstone, greenish-gray,

clayey, carbonaceous 
~" 63- 76 Claystone, medium-gray,
- silty
_ 76- 80 Lignite, black
_ 80- 90 Claystone, greenish-gray,

silty 
~" 90-138 Sandstone, greenish-gray,
- very fine grained
- 138-139 Lignite, black
_ 139-145 Siltstone, light-green,
_ clayey
145-147 Claystone, medium-gray 

~~ 147-148 Lignite, black
- 148-158 Siltstone, light-gray,
- clayey
_ 158-160 Lignite, black

160-166 Claystone, light-gray,
silty 

"" 166-167 Lignite, black
- 167-190 Claystone, medium-gray,
- silty
_ 190-197 Siltstone, medium-gray,
_ clayey

197-200 Claystone, medium-gray, 
"~ silty
- 200-273 Sandstone, greenish-gray,
- very fine grained 
_ 273-300 Claystone, greenish-gray, 

silty

200

153



Hole number continued 

BU-37

Lithology
T.P.

Gamma
RangP 100 cps

Recording speed 20. 

Logged depth 360

Density 
T.C._2__ Range 100 cps 
Recording speed _20fymin 
Logged depth 360 ft

Depth

SOO-333

S33-340 
140-346

146-352 
S52-360

Claystone, medium-gray,
silty
Claystone , green,silty
Claystone, medium-gray,
silty
Lignite, black
Claystone, medium-gray,
silty

-120 
-400

-450 
-140

-500

- -160

-550

- -180
-600

154

-700

- -220

-750



Hole number BU-37

SP
Sens, setting 5Q MV    
Recording speed_20. ft/ min 
Logged depth 360 ft

Resistivity 
Sens, setting
Recording speed_20ft/min 
Logged depth 350 ft

Depth

*-> <Uo *- 

18 2

i

-o-o

-50

-20

i 
L IOO

-40

 150

u

L200-60|

ri
-300

t~

L

-350

 100

155



Hole number continued
BU-37

Resistivity 
Sens, setting.___5£L

SP
Sens, setting _5£LJBL___ 0___ 
Recording speed _2H_&/niin!Recordiiig speed ZCF/mi 
Logged depth _260_ft_ Logged depth 360 ft

Depth

- -120
-400

-450 
-1401

^00

I- -160

-550

r
L -180

r

r

600

^ 650 
-200

^700

- -220

-750

156



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; RH-38 Map: Atcoal  Date: 7-11-78 State: ND

Elev.: 1912 ft; Location: T. 161$, R._24_w, Sec.
RBfic

County; Burke

, Tract: £bbfa__ Drilled depth: 300 ft

2610 ft   48 ft FWL, Hole size: 4 3/4 in. Air D Water S3 Cored: Yes D No

Lignite beds: 950-254; 280-282_______________________________________

Remarks: _____________.
Lithology
Recorded by Randall Reichert________

Geophysical logs 
Geologist aa recorded by:

Lithology

Gamma
T.C. 2_ Range inn cpa 
Recording speed 2fl."/min 
Logged depth 3QO ft

Density
T.C. __2_ Range 100 cps 
Recording speed ,2Q"/min 
Logged depth 300 ft

Depth

21
0- 15 Sand, yellowish-gray, very

fine grained 
15- 21 Till, medium-dark-gray,

pebbly 
21- 40 Sandstone, greenish-gray,

very fine grained 
40- 50 Claystone, medium-gray,

silty
50- 54 Siltstone, medium-gray, 
54- 65 Claystone, medium-gray,

silty 
65- 68 Sandstone, greenish-gray,

very fine grained
68- 69 Sandstone, greenish-gray,

very fine grained, cemented
69- 85 Siltstone, greenish-gray, 

clayey, carbonaceous
85- 86 Siltstone, light-brown
86- 93 Siltstone, greenish-gray,

clayey 
93- 97 Claystone, greenish-gray,

silty, carbonaceous 
97-106 Siltstone, light-green,

clayey
106-110 Lignite, black 
110-120 Siltstone, greenish-gray,

clayey 
120-130 Sandstone, greenish-gray,

very fine grained 
130-147 Claystone, greenish-gray,

silty 
147-152 Siltstone, medium-gray,

clayey 
152-175 Claystone, medium-gray,

silty 
175-181 Siltstone, medium-gray,

clayey
181-182 Lignite, black
182-200 Sandstone, greenish-gray,

very fine grained 
200-208 Claystone, medium-gray,

silty 
, 208-210 Lignite, black

-0-0

-50

-2C

157

-300

_ -100

-350



Hole number continued 
BU-38

Lithology
T.C..

Gamma 
_ Range TOO cp.s

Recording speed 2Q fymin 

Logged depth 300 ft

Density Depth 
T.C._2__Range 100 CDS 
Recording speed_2nfr/min 
Logged depth 300 ft

110-245

145-251 
151-265

165-300

Siltstone, light-gray, 
clayey, carbonaceous 
Lignite, black 
Siltstone, medium-gray, 
clayey, carbonaceous 
Claystone, medium-gray, 
silty, carbonaceous

- -120
-400

j-450 
-140

-500

- -160

-550

- -180
-600

-700

- -220

-750

158



Hole number BU-38

SP
Sens, setting 50 MV   
Recording speed _2Q. &/min 
Logged depth 300 f+-

Resistivity 
Sens, setting
Recording speed-^ft/mi 
Logged depth 300 ft

Depth

4-» <U
4)  * »

t

-0-0

-50

-20i

L i i r -40

M50

i-200-60

-250

^- -80i

300
r-
h
L -loo
L_ 
i
[-350

159



Hole number continued 
BU-38

SP
Sens- setting 5O MV

Recording speed_2IL_fr/min 
Loppcfl fleptH -*nn f+

 

 

Resistivity 
Sens, setting 50
Recording speed&L«/niin 
Locrped depth ^nn f-f-

Depth
tnu 

** u
8 | a* 2

- -120

-400

-450 
-140

-500

- -160

-550

_

- -180

-600

__

-650 -200

-700

- -220

-750

160



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:_BII=i32- Map: Atcoa^L  Date; 7-11-78 State: JND_ County: Burke
Elev.:L9Ofl_f±_ 

Measured: 1 '

N K 
.Location: T. 163 *, R.94 w, Sec._9__, Tract: ^^ Drilled depth: 300 ft

t FSL, 54 ft FWL, Hole size: 4 y4 in Air D Water ffl Cored: Yes D No
Lignite beds: 42-45: 79-81: 199.5-202; 231-233

Remarks: _____________.
Lithology
Recorded by Fred Q'Toole

Yw Geophysical logs 
Geologists* recorded by: Lechner

Lithology

Gamma 
T.C. 2 Range inn np
Recording speed 2Q."/nun 
Logged depth 3QQ ft

Density 
T.C. _2_ Range mo
Recording speed 2Q.fr/min 
Logged depth 300 ft

Depth

-0-2 Sand and Clay, dark-brown, 
_ organic

2- 22 Till, yellowish-brown, 
~ pebbly, sandy 
~~ 22- 45 Till, medium-gray, pebbly,

sandy
_ 45- 50 Siltstone, light-gray, sand} 
_ 50- 51 Siltstone, light-brown,

clayey
- 51- 53 Lignite, black
- 53-60 Claystone, light-greenish-
- gray, silty
_ 60- 64 Claystone, light-brown
__ 64- 65 Lignite, black
_ 65- 70 Claystone, light-gray, 

silty
"~ 70- 77 Claystone, light-to medium- 

gray
_ 77-79 Lignite, black
_ 79-109 Claystone, light-gray, 

silty
""109-112 Limestone, cemented, light- 

gray
-112-125 Claystone, bluish-gray,
_ silty
_125-128 Claystone, light-gray
128-131 Lignite, black 

~131-155 Claystone, light-gray
-155-156 Lignite, black
-156-165 Claystone, light-brown,
_ silty
_165-168 Lignite,black
168-175 Sandstone, light-gray, very 

~~ fine grained, silty
-175-205 No samples
-205-221 Claystone, light-brown,
_ silty
_221-227 Claystone, light-gray,

silty 
""227-229 Lignite, black
-229-235 Claystone, light-gray,
- silty 
_235-236 Lignite, black 
236-265 Claystone, light-gray

-0-0

-50

-20

161



Hole number continued 
BU-39

Lithology

Gamma
T.C. 2 Rang* 100

Recording speed -2£L.fymin 

Logged depth

Density Depth
T.f!. 2 RangP 100 CDS

Recording speed_2Q"/min 
Logged depth 300 ft

265-290 
290-300

No samples
Claystone, medium-gray,
silty

162

- -120
-400

-450 
-140

-500

- -160

-550

- -180

-600

he so-2i00

-700

- -220

-750



Hole number BU-39

SP
Sens, setting 50 MV 
Recording speed _2Q_ ft/ min 
Logged depth

Resistivity 
Sens, setting
Recording speedJLQft/min 
Logged depth  3QQ ft

Depth

4-1 0>
4)  *-*
<u <u

-0-0

-50

-20

L 
hioo

L
-40

1-150

^-250

-80i

r
i

-300

r-

-100

I

^350

i 

163



Hole number continued 
BU-39

MT7

SP
Sens, setting. 0_______ 
Recording speed_2jQL_ &/ min Recording speed2H.fr/ min

Resistivity 
Sens, setting.

Logged depth 300 ft Logged depth 300 ft

Depth

- -120

-400

 450 i 
-1401

-500

- -160

-550

L -isol
600r

-650 -200

-700

- -220

-750

164



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:_BU=40_ Map: Atcoal Date: 7-9-78 Stater ND County: Burke

Elev.: 1898 ft Location: T. 1M.8 , R.9JL_w, Sec. 32 , Tract: ddda Drilled depth: 280 ft. 
Measurer!: 342 ft FSL, 16 ft pws, Hole size: 4 3/4 in Air D Water E Cored: Yes Q No 

Lignite beds: 234-237________________________________________________

Remarks: _____________          _________________________________
Lithology
Recorded by Fred Q'Toole_______

Geophysical logs 
Geologistaao recorded by:

Lithology

Gamma 
T.C. __2_ Range 100 cps
Recording speed 2j2.fr/min 
Logged depth 242 ft

Density
T.C. 2 RangelOO CpS

Recording speed 2jQ.fr/min 
Logged depth 242 fi

Depth

II
- 0- 20 Till, yellowish-brown,
_ pebbly, sandy
_ 20- 21 Granite boulder

21- 31 Till, yellowish-brown,
~" pebbly, sandy
- 31- 34 Gravel, yellowish-brown
- 34- 40 Till, brownish-gray, pebbly,
_ sandy

40- 85 Till, dark-gray, pebbly,
"~ sandy

- 85- 91 Gravel, dark-gray, abund-
- ant lignite,
- 91-120 Till, dark-gray, sandy,
_ pebbly
_120-130 Gravel, dark-gray, abundant

	lignite, pebbly, sandy 
"130-152 Gravel, medium-brown, very 
~" pebbly, coarse
-152-160 Gravel, medium-brown, very
_ coarse
160-225 Gravel, medium-brown, coars

~" grained, pebbly, sandy
~225-280 No samples

-0-0

-50

-20

-300

_ -100

-350
165



Hole number continued 
BU-40

Lithology

Gamma 
T.C. 2_ Range 1QQ CPS
Recording speed ?n fymin 
Logged depth 242 f-t

Density Depth
T.r. 2 Rang* 100 CPS

Recording spee
Loggod dgnfh 242 fti

- -120

-400

 450 
-140

500

  -160

-550

. -180 
 600

H650-200

-700

- -220

-750

166



Hole number BU-40

SP 
Sens, setting   50 MV
Recording speed _2Q. fymin 
Logged depth 242 ft

Resistivity 
Sens, setting
Recording speed20-^c/min 
Logged depth 242 ft

Depth

U -0-0

-50

-2o|

L
l_
i
I- 
I
[-150

 40

U
h-

-200"60

H250 

\- -80

300

r

h
r
L
i
^350

-iOO

t 

167



Hole number continued 
BU-40

SP
Sens, setting ^fi MT7
Recording speed 20 ft/min 

Logged depth 242 ft

Resistivity
Sens, setting Rn
Recording speed _2(ft/min 
Lopped depth 242 ft

Depth
U 

<_, 0)

1 1

- -i20

-400

-450
-140

-500

- -160

-550

- -ISO

-600

r
_

-650 
_ -200

-700

- -220

-750

163



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: RTT-41 Mapr Thompson Lake Date: 8-8-78 State: ND____County: Burke

Elev.; 2335 ft Location: T.lSSLSt, R._£Lw, Sec._2__, Tract:_J_bba_Drilled depth:__140_ft__ 

Measured; 30 ft KM* 512_f± FWL, Hole size: 4 yd in Air D Water H Cored: Yes Q No
Lignite Ws; 2Q6-2Q9: 286-291; 341-344; 360.5-368; 510-512; 668-670; 727-732

Remarks: _____________
Lithology
Recorded by Fr<=>d o'Toole

Ye_ Geophysical logs 
Geologist ass recorded by: Lechner

Lithology

  0-10 Sand, yellowish-brown 
10- 15 Till, yellowish-brown, sand} 

__ pebbly 
15- 16 Gravel, yellowish-brown, 

sandy
- 16- 24 Till, yellowish-brown, sand} 

pebbly 
__ 24- 42 Sand, yellowish-brown, 

clayey 
42- 65 Till, dark-gray, pebbly, 

~ clayey, sandy 
- 65- 67 Gravel, medium-gray 
- 67- 70 Till, dark-gray, pebbly, 

sandy
70- 75 No samples 
75- 89 Gravel, medium-gray 
89-140 Till, dark-gray, pebbly, 

sandy 
- 140-159 Sandstone, light-greenish-

gray, carbonaceous, very 
fine grained 

""159-161 Lignite, black
161-170 Siltstone, medium-gray, 

clayey 
- 170-204 Claystone, medium-gray, 

silty, carbonaceous 
204-207 Lignite, black 
207-219 Claystone, light- to medium- 

gray, silty, carbonaceous 
- 219-220 Lignite, black 
_ 220-234 Claystone, medium-gray,
_ silty, carbonaceous 
234-243 Siltstone, light-gray, 

"" carbonaceous 
243-286 Claystone, medium-bluish- 

  gray, carbonaceous 
- 286-291 Lignite, black 
_ 291-295 Claystone, medium-gray, 

carbonaceous 
295-298 Lignite, black 
298 300 Claystone, medium  gray,

carbonaceous 
- 300-303 Lignite, black
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Hole number continued 

BU-41

Lithology

No samples
Claystone, light-gray, 
silty
Siltstone, light-gray, 
clayey
Claystone, medium-gray, 
carbonaceous 
Lignite, black 
Siltstone, medium-gray, 
sandy, carbonaceous 
Sandstone, light-gray, 
very fine grained, carbona­ 
ceous

Claystone, light-gray 
Claystone, medium-gray, 
silty
Claystone, light-gray, 
carbonaceous 
Claystone, dark-brown, 
highly carbonaceous 
Claystone, medium-gray, 
carbonaceous 
Lignite stringer, black 
Claystone, medium-gray, 
carbonaceous 
Lignite stringer, black 
Claystone, medium-gray, 
silty, carbonaceous, 
interbedded with claystonc, 
light-green
Claystone, medium-gray, 
silty
Lignite, black 
Claystone, medium-gray, 
silty, carbonaceous 
Lignite stringer, black 
Claystone, medium-gray, 
silty
Lignite, black 
Claystone, medium-gray, 
silty, carbonaceous 
Lignite, black 
CLaystone, medium-gray, 
carbonaceous 
Lignite, black 
Claystone, medium-brownis! i- 
gray, carbonaceous 
Sandstone, light-gray, 
very fine grained, silty

T.C.

Gamma
Rang* 100

Recording speed 20 fr/min 

Logged depth 740 ft

170
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Density 

T.C. 2 Range 100
Recording speed .^P-fymi 
Logged deptVi 740 ft

Depth
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Hole number continued 

BO-41

Lithology

Gamma

T.C.-2_ Range 10D_cps_ 
Recording speed 20 I 
Logged depth 74n ft-.

Density Depth 
T.C.-2_Range 100 cps
Recording speed .20/t/niin 

Logged depth ___JMn_f±]
8

13-728

28-732 
32-740

Claystone, medium-gray, 
silty
Lignite, black 
Claystone, medium-gray, 
carbonaceous
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Hole No:. 
Elev.:__

.Map:. Date:. .State:
. S } iv.   W, o6C..

Measured:.

Location: T..
FNL PEL 

_ FSL, ____ FWL, Hole size:

, Tract:
___County:. 
Drilled depth:

Air D Water D Cored: Yes Q No Q
Lignite beds:

Remarks: __
Lithology 
Recorded by:

Geophysical logs 
Geologist NO recorded by: ___

Lithology

Gamma 
T.C.__Range
Recording speed _"/min 
Logged depth ______

Density
T.C. __ Range _____ 
Recording speed  fymin
Logged depth ______

Depth
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Hole number BU-41
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Hole number continued 
BU-41

SP Resistivity 
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No; BU-42 Manr Vanville NE Date:8-7-78 Stafe; ND 
N _ _ 2

County: Burke

Elev.; 7340 ft Location: T.16JLS, R.9Q w, Sec.__2jO_, Tract: _cdcd_ Drilled depth: 740 ft. 

Measured: 8 ft FSL, l£QO_ftFWL, Hole size: 4 3/4 in. Air D Water E Cored: Yes D 
Lignite beds: 136-138: 191-194; 249-256; 272-275; 328-335? 460-463; 509-512; 
_____ 654-657; 736-739________________________^___________________

Remarks: _______________________________________________________
Lithology
Recorded by: Fred Q'TPQJe____________Geologi:

No

Geophysical logs 
recorded by: __

Lithology

 0-3 Gravel, orangish-brown, 
medium to coarse 

3- 22 Till, yellowish- brown, 
sandy, pebbly 

~ 22- 24 Gravel, yellowish-brown 
- 24-100 Till, dark-gray, sandy, 
- pebbly 
_ 100-12 7 Till, dark-gray, very sandy

127-133 Claystone, medium-gray, 
silty, carbonaceous 

-133-135 Lignite, black 
-135-137 Claystone, medium-gray, 
- silty 

137-150 Siltstone, light-gray, 
clayey 

150-180 No samples 
""180-181 Lignite, black 

181-187 Claystone, medium-gray, 
  carbonaceous 
_ 187-189 Lignite, black 

189-198 Sandstone, light-gray,
very fine grained, carbon a  

"~ ceous 
- 198-212 Claystone, medium-gray, 

silty 
212-241 Siltstone, medium-gray,

carbonaceous , sandy 
241-246 Claystone, bluish-gray, 

carbonaceous 
- 246-251 Lignite, black 
_ 251-255 Claystone, light-greenish-

brown, carbonaceous, silty 
255-260 Claystone, medium-gray, 

carbonaceous 
260-261 Lignite, black 

- 261-266 Claystone, medium-gray, 
_ carbonaceous 

266-270 Lignite, black 
270-282 Claystone, medium-gray, 

silty
~" 282-297 Siltstone, medium-gray, 
  some clay 
_ 297-300 Claystone, light-gray 
_ 300-308 Siltstone, light-gray, sand
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Hole number continued 

BU-42

Lithology

308-320 Sandstone, light-gray,
very fine grained 

320-326 Lignite, black 
326-330 Claystone, medium-brown,

carbonaceous, s ilty 
330-360 Claystone, medium-gray,

carbonaceous 
360-420 Sandstone, light-gray,

very fine grained 
420-451 Claystone, medium-gray,

silty 
451-455 Clanstone, medium-brown,

carbonaceous 
455-462 Claystone, medium-gray
 462-468 Claystone, bluish-gray, 

carbonaceous, silty
468-510 Claystone, medium-gray, 

silty
510-530 Claystone, medium-brown, 

silty, carbonaceous
 530-540 No samples
.540-556 Claystone, medium-gray, 

silty, carbonaceous
556-560 Claystone, green, carbon­ 

aceous
 560-582 Claystone, medium-gray,

silty 
.582-607 Claystone, light to mediun-

gray, carbonaceous 
607-618 Siltstone, light-gray,

carbonaceous, clayey 
"618-624 Sandstone, light-gray,

very fine grained 
.624-625 Sandstone, light-gray,

cemented, very fine grained 
625-633 Claystone, greenish-gray,

carbonaceous, bentonitic 
"633-641 Claystone, medium to dark- 

gray, some siltstone 
641-646 Claystone, light-gray 
646-648 Lignite, black 
648-662 CLaystone, light-gray 
662-680 Claystone, medium-gray,

silty, carbonaceous 
680-716 Sandstone, light-gray,

silty, very fine grained 
716-728 Claystone, medium-gray,

carbonaceous 
728-730 Limestone, dark-gray,

some gypsum 
730-740' NO samples

Gamma
T.r. :> Range 100 cp.s 
Recording speed 20 fymin

Logged depth

Density

T.C. .Range 1QQ cps
Recording speed _£?J 

Logged depth _24Jl_f±.

Depth
vt

*_, o

II

-750

176



Hole number BU-42

Resistivity 
ens, setting

SP
Sens, setting 5Q MV
Recording speed_ZQ ft/minRecording speed_2D&/min 
Logged depth 7^in f+ [Logged depth 740 ft

Depth
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Hole number continued 
BU-42

SP 
Sens, setting   50 MV r 
Recording speed J2£L.«/minlRecording

Resistivity 
Sens, setting. 5Q

Logged depth Logged depth TAD

Depth
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; BU-43

Elev.:

Man: Vanville NE Date: 8-7-78 State: NDr N County: Burke

Measured: 30 ft vat*
ft Location: T. 16Q *, R.2P_w, Sec. 35 , Trart; bbba Drilled depth: 640ft.

RfifiC i~mur~^

I1FWL, Hole size: 4 3/4 in. Air U Water H Cored: Yes Q No
Lignite 106-116y 125-128; 165-171; 303-305; 559-562; 628-638

Remarks: ________________
Lithology
Recorded by: Clarence Carlson

Yw Geophysical logs 
Geologist XH recorded by: ___T.er;hne>r

Lithology
T.C..

Gamma 
Range

Recording speed 2Q"/min 
Logged depth 638 ft.

Density
T.C. -2__ RangelQQ cps

Recording speed -ZQ 
Logged depth 638 ft

- 0-20 Till, yellowish-brown,
_ silty clay
_ 20- 25 Till, olive-gray, clayey

25- 27 Gravel, sandy 
"~ 27- 35 Till, dark-olive-gray, clay­ 

	ey,
- 35- 62 Till, medium-dark-gray,
__ clayey

62- 63 Sandstone, light-gray 
"~ 63-73 Claystone, medium to light- 

	gray
- 73- 74 Claystone, very light gray
- 74- 83 Claystone, light-brownish- 

	gray
_ 83- 85 Shale, brownish-gray, car­ 

	bonaceous
"~ 85-102 Claystone, greenish-gray
- 102-110 Lignite
- 110-116 Claystone, medium to light- 

	gray
116-120 Lignite

~" 120-137 Claystone, medium-gray
~ 137-138 Lignite
- 138-145 Claystone, medium-gray,
- silty
_ 145-158 Claystone, greenish-gray
158-160 Lignite

~~ 160-165 Siltstone, greenish-gray
~ 165-167 Lignite
- 167-175 Claystone, greenish-gray
_ 175-190 Siltstone, light-gray

190-250 Sandstone, light-gray, very
	fine to fine-grained 

" 250-258 Claystone, greenish-gray, 
~ silty
- 258-306 Claystone, greenish-gray
- 306-310 Lignite
_ 310-325 Claystone, medium-light-
- gray

325-328 Claystone, very light-gray
~~ 328-338 Claystone, medium-to light-
- gray

179



Hole number continued 

BU-43

Lithology

Claystone, medium to light- 
gray, silty
Sandstone, light-gray, veiy 
fine grained, silty 
Sandstone, light-gray, 
very fine to fine-grained, 
silty 
Lignite 
Claystone, medium to light- 
gray
Claystone, brownish-gray, 
carbonaceous
Claystone, brownish-gray 
Siltstone, medium-to 
light-gray
Claystone, brownish-gray, 
lignite stringer 
Siltstone, medium-to light- 
gray, sandy 
Sandstone, medium-to light - 
gray, very fine to fine­ 
grained, silty 
Claystone, brownish-gray 
Siltstone, light-gray, 
clayey
Claystone, medium to light - 
gray
No samples 
Claystone, medium-to light - 
gray 
Lignite
Claystone, brownish-gray 
Lignite 
Claystone, light-brownish- 
gray
Claystone, medium-to light- 
gray, silty 
Limestone, light-gray 
Claystone, medium-to light- 
gray
Claystone, brownish-gray 
Claystone, medium-gray 
Claystone, medium-gray, 
silty 
Lignite 
Claystone, medium-gray

T.C..

Gamma
RangplOO Cps

Recording speed __ 
Logged depth 638 ft

Density Depth 
T.C._2_Range 100 CPS 

Recording speed JiP 
Logged depth 638 ft
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Hole number BU-43
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Hole number continued 
BU-43

SP 
Sens, setting 
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nr>: RTT-44 Map: WestbyLake Date: 8-8-78 State: ND County: Burke ______ 
Elev.; 333Q ft Location: T.159LS, R.9Q_S.Sec. 9 , Tract: bbbc Drilled depth-. 740ft 

Measured:_6<QO_fJL_ We, 2££L_fJ: ^ Hole size: 4 3/4 in. Air D Water B Cored: Yes Q No 
Lignite Wgr ?7n-?7fi r ?an-282.5 f- 307-309; 334-341; 733-739^ ______________________

Remarks:
Lithology 
Recorded by o'Toole

Geophysical logs 
Geologist MO recorded by:    Lechner

Lithology

-0-6 Till, yellowish-brown, silt} 
clayey 

6- 15 Till, yellowish-brown, sand} 
pebbly 

15- 17 Gravel, orangish-brown , 
sandy 

- 17- 55 Till, olive-gray, pebbly, 
sandy 

55- 75 Till, dark-gray, pebbly,
sandy 

- 75- 78 Gravel, medium-gray, coarse 
- 78- 86 Till, dark-gray, pebbly, 
- sandy 
_ 86-110 Gravel, dark-gray 
_ 110-248 Till, brownish-gray, pebbly 

sandy 
"" 248-262 Siltstone, medium-gray, 
" clayey 
- 262-266 Lignite, black

266-281 Claystone, medium-gray, 
silty 

~" 281-282 Lignite, black 
282-306 Claystone, medium-gray, 

silty 
- 306-308 Lignite, black 

308-327 Claystone, bluish-gray 
327-335 Sandstone, medium-gray, 

very fine grained, silty 
335-339 Lignite, black 

- 339-345 Claystone, medium-brown, 
carbonaceous 

345-348 Lignite, black
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Hole number continued 
BU-44

Lithology
T.C.

Gamma 
-Range inn

Recording speed 2Q ft/min 

Logged depth.

Density 
T.C. 2 Range 100 cps 
Recording speed jf-2/Vmi 
Logged depth 740 f-h

Depth
WJ

« 0

« 1 
ft, S

Claystone, medium-gray
Claystone, light-gray
Claystone, light-brown,
silty
Sandstone, light-gray,
very fine grained
Claystone, greenish-gray
Claystone, medium-gray
Lignite, black
Claystone, dark-brown,
carbonaceous
Claystone, medium-gray,
silty
Lignite
Claystone, medium-brown ,
carbonaceous
Sandstone, medium-gray,
very fine grained
Claystone, medium-gray
Lignite
Claystone, medium- to dark
gray, silty
Lignite
Claystone, dark-brown,
carbonaceous
Claystone, light-greenish
gray, carbonaceous
Lignite
Claystone, light-gray,
carbonaceous
Siltstone, medium-gray
with dark-brown Claystone
stringers , carbonaceous
Claystone, medium-gray,
silty
Claystone, light-gray
Lignite
Claystone, dark-brownish-
gray, carbonaceous



Hole number BU-44

SP
Sens, setting 50 MV   
Recording speed _2D. ft/min 
Logged depth 74O ft-

Resistivity 
Sens, setting    5D_

£.Recording speedZD_«/min
740 f t

Depth

2.0 

tc 

(pQ 

BO

HO

/(tO

/^o 

780

220

300

310

i

380

E^^E^

Ttn^zrTTir

-0-0

-50

-20

f
hi 00
!_
i

L

40

^200 60

-250

r
i
-300

i-
!

L -loo
L
I
-350

185



Hole number continued 
BU-44

MV
SP

Sens, setting  
Recording speed 20 , &/ mi 
Logged depth _

Resistivity 
Sens, setting,

min Recording speed^O/V min 
Logged depth 7/in f+-

Depth

sso

410

7(50

"^9^" 

- -120

 400

1-450 i 
-1401

-500

- -160

-550

-ISO

H600

-650 -200

-700

h
- -220

-750

186



NORTH DAKOTA GEOLOGICAL SURVEY

Hole NTrv Mc.L-1 Man: Benedict SW pate! 8-30-78 State: ND County: McLean 
lepth: 540 ft

Cored: Yes Q No
Elev.; 2195 ft Location; T.lIiSw, R.JL3^w, Sec.-Jil., Tract:__^^_Drilled depth:__540jft 
Measured: Jt256Jtflff SlS'-ftffi Hole size: * 3/4 in. A^ Q Water Q 
Lignite beds: 159-162; 185-187; 214-218; 222-228; 317-321; 336-338; 

' '~ 369-373; 434-438__________________"~ ' " "

Remarks: __________________________________________
Lithology
Recorded by: Tom Heck_______________

Geophysical logs 
Geologists? recorded by: Lechner

Lithology

Gamma
I.C.JL. Range 10QcPs 

Recording speed _"/min
O i

Logged depth 540 ft

Density 
T.C. _L Range 100 Depth
Recording speed 
Logged depth 54° ft

2- 50

50- 51
51-140

140-141
141-157

157-159
159-160
160-182 
182-185 
185-209 
209-216 
216-241 
241-256 
256-258 
258-262 
262-265
265-266

266-268 
268-272
272-273
273-275 
275-293 
293-295 
295-300 
300-345

Soil, yellowish-brown,
sandy
Till, yellowish-brown,
pebbly
Sand
Till, medium-gray, pebbly
Gravel
Sandstone, light-gray,
very fine grained
Lignite
Claystone, brown
Sandstone
Lignite
Sandstone
Lignite
Sandstone
Claystone, medium-gray
Lignite
Claystone, light-gray
Claystone, medium-gray
Sands tone, medium-gray,
cemented
Claystone, medium-gray
Sandstone
Lignite
Claystone
Claystone
Lignite
Claystone

medium-brown 
medium-gray

Sandstone
medium-gray 
light-gray,

very fine grained

187



Hole number continued 

McL-1

Lithology

345-367 Claystone, medium-gray
367-370 Lignite
370-373 Claystone, medium-gray
373-410 Sandstone
410-540 No samples

Gamma 
TC.-1. R ang» 10Q:cps

Recording speed 2Q fr/min 
540 ft

Density 
2 .Range 10° cps

Recording speed^2/t/min 
Logged depth_540^t__

188

Depth

« 0

a

 550

. -180 
-600

 700 

-220

-750



Hole number McL-1

SPSP
Sens, setting 50MV 
Recording speed 20 ft/mi 
Logged depth 54° ft

Resistivity 
Sens, setting. 50

ft/min Recording speed 2£_ft/min 
Logged depth 54° ft

Depth

-0-0

^100

L

r -40

 150

U

-200-60

[-250 

^- -80

i
r

-300

f-

L
-100

-350

189



Hole number continued
McL-1 '

SPw* Resistivity 
Sens, setting _-52JfiL_-__ Sens, setting 50 
Recording speed_22.^/miniRecording speed?£"/mi 
Logged depth __540JE1_ Logged depth 5*° ft

min

Depth
5/J
U 

4_> 0)7T * »

- -120

 400

 450 i 
-I40|

-500

- -160

-550

- -1801

H600

r

h650 -200

-700

- -220

-750

190



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nrv McL-2 Map: Cole Harbor pate: 8-3^1-78 St.ate . ND

I960 ft
County; McLean

', Sec._L_ , Tract: _££££__ Drilled depth: 300 ft 
Measured:__215_^TFSL, 10 ft ., Hole size: 4 3/4 in. Air D Water B Cored: Yes Q No

.Location: T. 
.JQUL

Lignite beds.L

Remarks: __________
Lithology
Recorded by: Tom Heck

ye> Geophysical logs 
Geologist 200 recorded by: Lechner

Lithology

Gamma
T.C. JL Range 10° CPS 

Recording speed ̂ 2.
Logged depth 3°0 ft

T.C.

Density 
2 Range 100

Recording speed 20_"/min 
Logged depth 300 ft

Depth

*

0- 3

3- 33 
33- 60 
60- 66

66- 75
75- 76
76- 81

81- 83 
83- 85 
85- 87 
87- 90
90- 91
91- 98 
98-103

103-104
104-114 
114-117 
117-124 
124-126 
126-130 
130-147
147-148
148-156 
156-198

198-220 
220-222 
222-224 
224-226 
226-248 
248-251 
251-255 
255-300

Soil, yellowish-brown, 
sandy
Till, yellowish-brown 
Till, gray
Claystone, yellowish- 
brown
Claystone, medium-gray 

light-brownClaystone,
Claystone,
brown
Claystone,
Claystone,
Lignite
Claystone,
Lignite
Claystone,
Claystone,
Lignite
Claystone,
Lignite
Claystone,
Lignite
Claystone,
Claystone,
Sandstone
Claystone,
Sandstone, light-gray,
very fined grained
Claystone
Claystone
Lignite
Claystone
Claystone
Sandstone
Claystone
Sandstone

yellowish- 

medium-gray 
dark-brown

dark-brown

greenish-gray 
greenish-gray

medium-gray 

greenish-gray

medium-gray 
greenish-gray

medium-gray

medium-gray 
medium-brown

greenish-gray 
medium-gray

medium-gray

 0-0

-20

191

  ,. *i- ' -*   . _ _ 

_ -100

-350



Hole number continued 

McL-2

Lithology

Gamma

Recording speed. 
Logged depth_30<Ut

Density 
T.r. 2 Raflgr lQO cps

Depth

Recording speed 12/c/min 
Logged J*pth 300 ft

- -120
-400

450 
-140

500

  -160

-550

-ISO 
 600

 650 -200

 700 

-220

-750

192



Hole number McL-2

50 MV
SP

Sens, setting 
Recording speed _? 
Logged depth 3QO ft

Resistivity 
Sens, setting
Recording speed-2Q.fr/min 
Logged depth 300 ft

Depth

300

-0-0

L
-20

j 
HOO

L

-40

(-150

-200-60

^250
I i
I- -aoi

-300

-100

-350

193



Hole number continued 
McL-2

SP Resistivity
50Sens, setting __52JJZ__ Sens, setting_______ 

Recording speed_20_ft/minjRecording speed20tt/min 
Logged depth _300J:t__ Logged depth JOO_±C_

Depth

** <u

- -120

-400

1-450 
-140

-500

- -160

-550

L -ISO

[-600

L
h650 -200

-700

- -220

-750

194



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mrv McL-3 Map: Cole Harbor Dafe:8-31-78 Stafe: ND

Elev.:_I945_Jt_ Location: w, Sec. _JL_, Tract: _abbb_DriUed depth :

County: McLean

! 25 ft JiS:. 2540 ftggx Hole size: 4 3/4 in. Air D Water 

Lignite beds: none

Cored: Yes D No

Remarks: No Density locr run

Lithology
Recorded by: Tom Heck

Geophysical logs 
Geologists? recorded by: _j£cjme£

Lithology

Gamma
T.C_L Range 122. 
Recording speed ̂ 2"
Logged depth 98 ft

Density 
T.C __ Range _____ 
Recording speed  "/min
Logged depth _______

Depth

0- 2 Soil, yellowish-brown, 
sandy

2-19 Till, yellowish-brown 
19- 60 Till, gray 
60-100 Gravel, very coarse

195



Hole number continued 

McL-3

Lithology

Gamma
2 Rang*100 CPS

a

Recording speed_20Jt/min 
Logged ^gpfh 98 ft

Density
T.C.   Range ____ 
Recording speed_«/min 
Logged depth______

Depth

- -120

-400

450 
-140

500

  -160

-550

-180 
 600

-650 -200

-700

- -220

-750

196



Hole number McL-3

SP 
Sens, setting. 50

Recording speed 20 
Logged depth 98 ft

Resistivity 
Sens, setting 50

ft/min Recording speed20_ft/min 
& 98 ftLogged depth

Depth

I

i

U -0-0

h50

-20|

L
^-100

L

-40

H50

-200~60 i

 250
i

- -80l

H300
1-

_ -100

L 
i
^350

197



Hole number continued 
McL-3

SP
Sens* 50 W

Resistivity 
Sens, setting. ._5Q_

Recording speed_20_ft/ min|Recording speed20.fr/min 
Logged depth 98 ft | Loggeci aepth 98 ft

Depth

- -120

-400

-450 I 
-140

-500

- -160

-550

- -180 
I-600

-650 -200

-700

- -220

-750

198



NORTH DAKOTA GEOLOGICAL SURVEY

Hole McL-4 Man: Cole Harbor pate: 8-31-78 ND

Elev.: 1952 ft Location: T.142JL R. 82__f Sec._28_ T Tract: cccb 
Measured:_600J[t_f|5? , 40 f tfR. Hole size: 4 3/4 in. Air D Water 
Lignite beds: 70-72; 94-98; 130-137 __________________

County: McLean 
depth: 300 ft

Cored: Yes Q No

Remarks:
Lithology
Recorded by: Tom Heck

Geophysical logs 
Geologist 3H» recorded by: Lechner

Lithology
T.C..

Gamma
2 Range 100 CPS

Recording speed 20/tymin 
Logged depth _300_Jt

Density
T.C. _2_ Range 100 CDS 
Recording speed ^. 
Logged depth 300 ft

Depth

w <U

8

-0-3

~ 3- 28

~ 28- 29
- 29- 53
- 53- 65 

65- 68 
68- 90

- 90- 94
- 94- 96
- 96-100
_ 100-102

102-105
105-110
110-113

- 113-114
- 114-125
- 125-126 

126-135 
135-137

~ 137-141
- 141-290

- 290-291 
291-300

Soil, yellowish-brown,
sandy
Till, yellowish-brown,
pebbly
Gravel
Till, medium-gray
Claystone, greenish-gray
Lignite
Claystone, greenish-gray
Lignite
Claystone, greenish-gray
Claystone, medium-gray
Claystone, light-green
Lignite
Claystone, light-gray
Claystone, medium-gray
Lignite
Claystone, medium-gray
Claystone, medium-brown
Lignite
Claystone, greenish-gray
Claystone, medium-gray
Sandstone, greenish-gray,
very fined grained
Lignite
Sandstone

-0-0

-20

199

_ -100

h-350



Hole number continued 

McL-4

Lithology

Gamma
T.C * Range 100 CPS 

Recording speed-22 "/min 

Logged depth _JOOJ[t__

Density 
T.C. 2 R flng»100 cps

Recording speed .~£j 
Logged depth _300_ft

Depth

  -120

-400

450 
H40

500

  -160

-550

-ISO 
 600

-650
-a,00

-700

- -220

-750

200



Hole number Mc.L-4

SP
Sens, setting 50 MV
Recording speed _JiPn:/niin Recording sp

Resistivity 
Sens, setting

Logged depth 300 ft
eed20_fymin 

Logged depth 30° ft

Depth

i

i
 i

1

~___ **>__"- -<=*
^.^L ^ ... "", "t^^ "' ̂ 7 ^'"^^"Ti? ' " 
         C      7 2£

^Z:r-.--_r >   . i.__-.

220 ^"~^."._~_~~ ~~ ' '+ r~~ _i_ ~ "ii j^. _ ~z.~^ "",

^EiiZ-LzriiZj^iiZ j
.^gE^^::": ."zi -a- - - - t

Pv
21 o ' . :'~f- - -

I'LV
 .r

-0-0

-50

r -20i
r

-40!

-150

f-
-200~60 !

h 250
^ -80j

ii  i i i

r '
i

-300

i

[_ -100

L
I
-350

201



Hole number continued 
McL-4

Sens, setting _ 
Recording speed_ 
Logged depth j*00_i£

ResistivityrvcaiauLYiby

50 W Sens. setting__50___ 
1 20 ft/ miniRecording speed?0jt/ min
00 ft Lnoaetl rlenth 300 ftLogged depth 300 ft

Depth

II

- -120

-400

-450 
-140!

L-500

- -160

-550

L -isoi

h
r 
L

600

^650 -200

- -22Q

-750

202



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mo; McL-5
1950 ft

.Map:. Garrison Date: 8-3Q-78 State: ND

Location: T.ili.s , R.84_w, Scc.il

County; McLean

Measured: 

Lignite

25 Hole size:

, Tract: _bbbb__ Drilled depth: 300 ft 

3/4 in. Air D Water B Cored: Yes Q No
50-561 155-160: 184-188: 226-228

Remarks:
Lithology 
Recorded by: Tom

Geophysical logs 
Geologist aS recorded by: Lechner

Lithology
T.C..

Gamma
2 Range 100_c£S_

Recording speed20.rt/min 
Logged depth-JOQ_it

Density 
2 RangeT.C.

Recording speed 12.
Logged depth 300 ft

cps Depth

w « >

8

0- 2 Soil, yellowish-brown,

2- 15

" 15- 35
  35- 36
  36- 43 

43- 45 
45- 53

  53- 68
  68- 72
  72- 82 
. 82-120

"120-135 
"135-136 
'136-156
 156-161 
.161-164 
.164-165

"165-169
 169-176

.176-181
181-184

"184-190
"190-200
 200-219

.219-221
221-225

"225-227
'227-235
 235-238
 238-288 
.288-289 
.289-290 
290-295 

"295-298
 298-299
 299-300

-0-0
sandy
Till, yellowish-brown,
sandy
Till, medium-gray
Sandstone, yellowish-brown
Claystone, yellowish-brown
Claystone, medium-gray
Lignite
Claystone, medium-gray
Claystone, greenish-gray
Claystone, medium-gray
Sandstone, light-gray, very
fine grained
Claystone, medium-gray
Lignite; shell hash
Claystone, medium-gray
Lignite
Claystone, medium-gray
Sandstone, light-gray, very
fine grained
Claystone, medium-gray
Sandstone, light-gray, very
fine grained
Claystone, medium-gray
Lignite
Claystone, medium-gray
Claystone, light-green
Claystone, medium-gray,
silty
Claystone, greenish-gray
Lignite
Claystone, medium-brown
Claystone, medium-gray
Claystone, greenish-gray
Claystone, medium-gray
Lignite
Claystone, medium-brown
Claystone, light-green
Claystone, medium-gray
Lignite
Claystone, medium-brown

203

_ -100

-350



Hole number continued 

McL-5

Lithology

Gamma. 
T.r. 2 Pang» 100 cps

Recording speed _10_ft/mm 
Logged depth 300 ft

Density 
T.r, 2 R angf lQO cps

Depth

Recording speed_ft/min 
Logged fUprK 300 ft tu

204

- -120
-400

450 
-140

500 

-160

-550

-180 

600

 650
-2<00

 700 

-220

-750



Hole number McL-5

SP 
Sens, setting 50

Resistivity 
Sens, setting -

Recording speed_2Q ft/minRecording speed-iPft/min
300 ft T.rx»H»fl ^Arn-k 300 ft

Depth

20

80

1*0

_0 _ 0

-50

-20

hi 50

u

-200-60

-80i

r

-300

H
i- I
L -loo
L 
I
ksso i

205



Hole number continued
McL-5

SP Resistivity 
ens. setting 50S»n«. string 50 MV

Recording speed_2(D ft/minJRecording speed^On/min 
Logged depth 300 ft Logged depth

Depth

- -120

-400

h-450 
-140

-500

- -160

-550

I-
-180 

600

t »

^650 -200

-700

- -220

-750

206



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nr>; MCL-5C .Map: Garrison Date: 8-30-78 Stare: ND . County: McLean
Elev.: 1950 ft  Location: T.148 8 , R..M-W, Ser. 1 3 , Trarrr bbbb Drilled deprh: 152ft
_ _ * r*.N.Lrf KDUC .. r ~i ( ' -^ ^ .- !.  . . * ri^Arf
Measured: 2LQ_£li_ £Sk, 
Lignite beds:

FWL, Hole size: 4 3/4 in. Air D Water 0 Cored: Yes [2 No

Remarks: No cramma, S.P. or Resistivity run.

Lithology
Recorded by:          , ______________

Geophysical logs 
Geologist NO recorded by: __

Lithology

Gamma
T.C.__Range__ 
Recording speed _' 
Lo^ed depth ___

Density
T.C. 2 Range 100 cps 
Recording speed 2-O-Vmin 
Logged depth 167 ft.

Depth

-0-0

-2C

-200"60

207

350

r -so

-300

. -100

-350



Hole number continued 

McL-SC

Lithology
T.C..

Gamma 
Range.

Recording speed  fymin 

Logged depth J_______

Density 
T.C. 2 Range 1QQ

Depth

Recording speed2Q/t/min 
Logged dgpfh 167 ft.

  -120

-400

450 
-140

500

  -160

-550

-180 
 600

-650 -200

-700

- -220

-750

208



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mo; McL-6 Mapr Emmet SW

Elev.: 1915 ft Location: T. 148
Date: 8-22-78 State: ND County: McLean

Measured:2QiQa_Lbfa5 25
Lignite beds: 96-98; 108-112; 153-158: 255-257

, Tract: J>ccb__ Drilled depth: 280 ft 

Hole size: 4 3/4 in - Air D Water Q Cored: Yes D No

Remarks:
Lithology 
Recorded by: Tom

Geophysical logs 
Geologist »£ recorded by: Lechner

Lithology

  0-5 Soil, dark^-gray, sandy 
5- 14 Till, light-brown 

14- 18 Claystone, yellow-brown 
18- 30 Claystone, medium-gray 
30- 31 Lignite 

- 31-36 Claystone, medium-gray,
silty 

_ 36- 37 Siltstone, light-gray, 
cemented 

37- 48 Claystone, medium-gray, 
silty 

- 48- 53 Sandstone, light-gray, very 
_ fine grained 
_ 53-65 Claystone, medium-gray 
__ 65- 66 Claystone, brown, . 

carbonaceous
"~ 66- 88 Claystone, medium-gray 
- 88- 93 Lignite 
... 93-106 Claystone, medium-gray 
_ 106- 110 Lignite 

110-112 Claystone, grayish-green 
""112-118 Claystone, medium- gray

118-120 Claystone, greenish-gray 
120-131 Claystone, light-gray 

_ 131-133 Claystone, brown 
133-134 Lignite 
134-135 Claystone, light-gray 
135-140 Sand

-140-142 Claystone, light-brown 
-142-145 Sand, light-gray 

145-148 Claystone, light-gray 
148-153 Lignite 
153-181 Claystone, light-gray, 

 " silty
-181-186 Claystone, grayish-green 
-186-193 Claystone, light-gray; . 

calcareous bed 
_193-196 Sandstone, light-gray, very 

fine grained 
""196-215 Claystone, medium-gray 
-215-216 Lignite 
-216-222 Claystone, medium-gray 
.222-237 Sand

Gamma 
T.C. 2 Range TOO cps
Recording speed -2p"/mm 
Logged Hepth 280 ft&o r

^=^F^f=

    V

===j   ; !

==^==7=    ̂  

V

R*- 
*^

  

*0

60

30 

100

/2n
  f 1
    f      /to
       J-j       I

     ̂    

 i
  /'

{> ' 1

= *^. =1

jeo> 

200 

2i£>

zto

UQ

-y-srn  -    =-;      r j*""

        JtJ IF     f           __4 J

209 ~

Density 

T.r. 2 RangelOO rps

Recording speed ̂ 5'Vmin 
Logged depth 280 ft

j   i i ^ti^^^^^     i i      i   -    .

."&o_^_         
      r\ 

^=^^^^^L

...-.- . ' - -   , -^--

! i ! r
' I ' \

! i  ==*=

1 s=±
i i t=j: 

' ===^

Depth 
52

« <U 

1 1

-0-0

-50 

-20

-100

-40 

-ISO

-zoff60

- -80

-300

- -100 

-350



Hole number continued 

McL-6

Lithology

Gamma, 
T.C_JL_ Range 10Q CP 3
Recording speed-£2-J 
Logged depth _280_ft_

Density 
T.C_I_ Range 100_c£f

Depth

Recording speed 10/Vmin 
Logged rl^ptli 280 ft ,

237-246 Claystone, light- 
gray

246-250 Siltstone, light- 
gray

250-251 Lignite
251-261 Claystone, greenish- 

gray
261-264 Claystone, medium- 

gray
264-269 Siltstone, light- 

green
269-280 Claystone, medium- 

gray

-120 
400

450 
-140

-500

- -160

-550

. -ISO 
-600

-650 -200

210

-700

- -220

-750



Hole number McL-6

SP 
Sens, setting 50

Resistivity 
pens, setting    50.

Recording speed.JLQ&/minb.ecording speed20_&/mm 
Logged depth 280 ft kogged depth 28° ft

Depth

<u *-*
4) 4J
fc 2

-o-o

-50

-201

i 
II-

-40

-200-60

I-

[-250 

1- -80)

-300

r-

-100

L 
i
i-350
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Hole number continued 
McL-6

SP
Sens, string 50 MV

Recording speed_20_ ft/ min 
T.ng^^^prh 280 ft

0O £

Resistivity 
Sens, setting 50
Recording spetd^Ojt/min 
Looped depth 280 ft

>

'

Depth
CA
U

*- <"s Ifa 2

- -120

-400

-450
-140

-500

- -160

-550

__

- -180
-600
-

_ 

_

-650 -200

-700

- -220

-750
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:_MllZ .Map: Emmet SW Date: 8-22-78 State; ND Tnunty: McLean

Elev.: 1984 ft Location: T.JL4&sk R._aZ^, Sec._27_, Tract:_dddd_Drilled depth: __320_ft
JL'KIK PT?T

Measured:__10_ftft£ 135 ftjjfe, Hole si2e: 4 3/4 in. Air D Water H Cored: Yes Q 
Lignite beds- 30-37; 55-58; 126-130; 150.5-153; 207-209.5; 229-233;___________ 

'   - 237-240; 246-249; 285-291______________  _______________

Remarks: _________________________________________________________
Lithology
Recorded by: Tom Heck______________

No

Geophysical logs 
Geologist s? recorded by: Lechner

Lithology

Gamma Density 
T.C._2_ Range JOO_c2£T.C. 2 Range\25_£££ 
Recording speed 10"/min Recording speed ^2"/mi 
Logged depth 320 ft Logged depth 32° ft

Depth

0- 2
2- 13
13- 17
17- 19
19- 20
20- 23 
23- 25 
25- 29 
29- 37 
37- 40 
40- 45 
45- 49 
49- 53 
53-108 
108-112 
112-126
126-127
127-134 
134-136 
136-150

150-165
165-166
166-168 
168-180 
180-192 
192-198 
198-216

216-221 
221-225
225-226
226-235 
235-238 
238-242 
242-244 
244-254

254-255
255-258 
258-262 
262-267 
267-270

Soil, light
Till, light
Claystone,
Lignite
Claystone,
Claystone,
Claystone,
Claystone,
Lignite
Claystone,
Sandstone
Claystone,
Lignite
Claystane,
Lignite
Claystone,

Claystone,
Lignite
Claystone,
silty
Sandstone
Claystone,
Lignite
Claystone,
Sandstone
Lignite
Claystone,
silty
Lignite
Claystone,
Lignite
Sandstone
Lignite
Claystone,
Claystone
Claystone,
silty
Lignite
Claystone,
Claystone,
Sandstone
Claystone,

-gray
-gray, pebbly 
red-brown

yellow-brown 
light-gray 
yellow-brown 
light-gray

greenish-gray 

dull-white 

medium-gray 

medium-gray 

medium-gray 

medium-gray,

medium-gray 

medium-gray

medium-gray, 

medium-gray

green 

light-gray,

greenish-gray 
medium-gray

medium-gray
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Hole number continued 

McL-7

Lithology

Gamma
T.r. 2 Ron.** 100 CpS

Recording speed JLQ_.ft/min 
Logged depth_320Jt__

Density

Recording speed j^^/ 
Logged «fcprti 320 ft

Depth

2

270-281 Lignite
281-283 Claystone, greenish- 

gray
283-285 Claystone, medium- 

gray
285-300 Sandstone

214

- -120
-400

h450 
H4O

500
>

- -160

-550

-180 
 600

 650-aoo

 700 

-220

-750



Hole number McL-7

SP 
Sens, setting 
Recording s] 
Logged dept

-i

2.0
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^

-1 : , i ! !

  ?    

/ 1

R< 
Sens, se 
Recordi 
Logged

11^*1
^^

"^-^

^  ' >" 

=4=

2sistivity Depth 
tting 50
ng speed-lQ "/min *j 2 
HTt^ 320 ft % |

; ! -0-0

 "   K-.if' 1 (

       1 i

i /

^=^=
*" * 
9          .  

(-', '.^^j-jBg     U -'00

^-350

i  
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Hole number continued
McL-7

SPSP I Resistivity 
Sens, setting ___50J5L_ ISens. setting 50 
Recording speed_20_ &/miniRecording speed _2Gtt/min 
Logged depth _320_ft__ Logged depth 320 ft

Depth

L
-120

400

 450 i 
-140

^500

h -160

-550

L -180 

600

h650 -200

-700

- -220

-750
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; McL-8 ____ Map: Btankwater LakeDatet 8-21-78 State: 

Elev. ; 1995 ft Location: T.148J*, R._87_W, Sec. JLZ_, Tract:

ND County: McLean

1080
Drilled depth: 360 ft 

20 ft ^T Hole size: 4 3/ 4 in * Air D Water B Cored: Yes Q No

Lignite beds: 122-128; 130-132.5; 179-182; 244-247; 261-263.5;
276-280; 303-306; 338-342; 344-348; 352-355."5

Remarks: ____________
Lithology
Recorded by: Tom Heck

yw Geophysical logs 
GeologistaRK recorded by: _  Lechner

Lithology

Gamma 
T.C._2_ Range 100
Recording speed20_"/min 
Logged depth 360 ft

Density

T.C. _JL Range 
Recording speed 20_"/min 

360 ft

0- 2
2- 18

18-107

107-109 
109-114

114-115
115-120 
120-131 
131-146 
146-150 
150-162 
162-168 
168-230
230-231
231-241 
241-245 
245-271 
271-282 
282-314

314-320 
320-326 
326-338 
338-342

Soil, yellow-brown, sandy
Claystone, yellow-brown
Sandstone, partially :
cemented, fine grained
Lignite
Claystone, light-gray,
silty
Siltstone, yellow-brown
Claystone, light-gray
Lignite
Claystone, light-gray
Lignite
Claystone, medium-gray
Lignite
Claystone, medium-gray
Lignite
Claystone, medium-gray
Lignite
Claystone, medium-gray
Lignite
Claystone, light-gray,
silty
Sandstone
Claystone, medium-gray
Sandstone
Lignita
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Hole number continued 

McL-8

Lithology

Gamma
100 cps

Recording speed _2£L&/ 

Logged depth J60Jt_

Density 
T r 2 p atlg,. 100 cps

Recording speed J^.^/mi 
Logged ^pth 360 ft

Depth

w O

II

342-356 Sandstone 
356-360 Claystone, greenish- 

gray

218

- -120
-400

450 
-140

500 

-160

-550

-180 

600

-700

- -220

-750



Hole number McL-8

Sens, se 
Recordi 
Logged

t

i
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Hole number continued 
McL-8

50 MV
ResistivitySP

Sens, setting-__ _....._. w _______ 
Recording speed_20_ ft/ min Recording speed 2Qfr/ min

Sens, setting 50

Logged depth 360t Logged depth 360 ft

Depth

4_> <U

8

- -120

-400

 450 ! 
-I40J

-500

- -ISOi

-550

i

-1801

h600

r

h650 I 
1 -200

-700

- -220

-750
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mn: McL-9 Map: Blackwater Lake pate : 8-21-78 Staf:e . ND County: McLean 

Elev.: 1976 ft Location; T.IA&&, R.-lfw, Sec. 4 , Tract : _Jddd_ Drilled depth: __ 206 ft
! 78 ft L. 

Lignite beds; none

10 Hole size: 4 3/4 in. Air D Water E Cored: Yes D No

Remarks: MO n^nsity log run

Litholoey
Recorded by: Tom.Heck

Geophysical logs 
Geologist SB? recorded by: ____Lechner

Lithology

Gamma 
T.C._2_ Range 100_cps^
Recording speed 
Logged depth 2 04 ft

Density 
T.C. __ Range 
Recording speed
Logged depth

Depth

0- 2 Soil, sandy
2-16 Till, yellow-brown, pebbly

16-188 Till, medium-gray, sandy
188-206 Gravel
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Hole number continued 
McL-9

Lithology

Gamma 
T.r. 2 B ang> 100 cps

Recording speed J=£LJVmin 
Logged depth 204 ft

Density

T.C. ___ Range ____ 
Recording speed_"/min 

Logged depth______

Depth

- -120

-400

 450 
-140

500 

-160

-550

-180 
 600

-650-aoo

 700 

-220

-750

222



Hole number McL-9

SP 
Sens, setting 
Recording s; 
Logged dept

w

^0

'#0 

40 

80

too

lio 

l to

1(>0

/so

ZCH- 
ffL?
 >*-*

\

50 MV
3eed_20_ft/min 
h 204 ft

.    __   -\ -  

  -i     i

*

Resistivity Depth 
Sens, setting 50 ^
Recording speed 20.ft/min £ £
T.««n.iJi^ntl, 204 ft £ |f

- r  ' [ i , -0-0

-F=    

-f ' t

< 1 L. 4°

-   -**   , '   -

      ==^= ^-200 60

^250 

^- -80

^ 

ksoo 
j-

_ -too
L
-350

F
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Hole number continued 
McL-9 '

SP Resistivity
Sens, setting 50 MV Sens, setting 50
Recording speed_2Q.ft/min|Recordingspeed20jc/min 
Logged depth 204 ft Logged depth 204 ft

Depth

___. 
224

- -120

 400

-450 i

-500

- -160

-550

L -180
i
[-600

L
h650 -200

-700

- -220

-750



NORTH DAKOTA GEOLOGICAL SURVEY

Map;Hole Nn; McL-10 

Elev.: 2058 ft Location: T.142
25 ft

Lake Date! 8-21-78 State: ND County; McLean

R.-87.W, S«r. 26 f Tract: _J^b<L_ Drilled depth: 400 ft 

Hole size: * 3/4 in. Air D Water S Cored: Yes Q No
Lignite W«. 143-147; 280.5-283; 292-294;

312-320; 351-353; 392-394.5

Remarks:

Lithology
Rornr^ fcy Tom Heck C

Lithology

- 0- 2 Soil, sandy 
2- 23 Till, yellow-brown, pebbly 

23- 60 Till, gray 
60- 70 Till, yellow-brown, sandy 
70- 72 Claystone, gray
72- 75 Siltstone, yellow-brown 
75-96 Claystone, gray, silty 
96- 98 Claystone, blue-gray 
98-103 Claystone, gray 

103-104 Claystone, yellow-gray 
- 104-105 Claystone, yellow-brown 
- 105-130 Claystone, gray-green 
_ 130-132 Claystone, gray; lignite 

132-137 Claystone, gray brown
137-142 Lignite 
142-159 Claystone, gray-green, 

~ silty 
- 159-161 Siltstone, light-gray 
_ 161-163 Claystone, gray 

163-165 Lignite
165-169 Claystone, gray 
169-170 Siltstone, light-gray 

~ 170-177 Claystone, gray 
177-179 Lignite 
179-181 Claystone, greenish-gray
181-200 Sandstone 
200-220 Claystone, gray 
220-222 Lignite 
222-233 Claystone, gray 

- 233-237 Siltstone, gray 
_ 237-246 Claystone, gray 

246-247 Siltstone, gray
247-270 Claystone, gray, silty 
270-280 Sandstone 

- 280-285 Claystone, gray, silty 
285-289 Lignite 
289-300 Siltstone, gray 
300-309 Claystone, gray
309-315 Lignite 
315-332 Clays tone, gray, silty 

- 332-334 Lignite 
  334-344 Claystone, gray

344-346 Lignite

T.r.
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ŝ»

k«
9

*

*~ 
d
Sj;

^~

5r
^i

& 

"TJ 

-j^1

^

S

7.1

p«^
 «!
P"1

 *-

 Ja
^^

s

-a

tul

^^

     H

 -

h«

tT

   

 4CL

ŝ
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Hole number continued 

McL-10

Lithology

346-383 Claystone, gray, 
silty

383-384 Lignite
384-386 Claystone, gray 
386-390 Lignite 
390-400 Claystone, gray

Gamma 
T.r. 2 R anr 100 cps
Recording sp»»»< 20 ft/mjn 

Logged deprfi 400 ft

330

Density 
T.C. 2 100 cps

Recording speed 12/V 

Logged depth_Ji22J£

226

Depth

-120

 400

-450 
-140

500

  -160

-550

-ISO 

600

 650 -200

700 

-220

-750



Hole number McL-10

5 
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Logged d
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Hole number continued 
McL-101

SP Resistivity
Sens, getting 50 MV Sens, setting___50 
Recording speed_^2"/minJRecording speed20rt/min 
Logged depth 400 ft Logged depth 400 ft

Depth
<M

s S
8 «

- -120

-400

-450 
-1401

- -160

-550

- -180

-600
~

-650 -200

-700 i

- -220

-750
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; McL-11 Mg.p: Emmet Date: 8-21-78 State: ND County: McLean

P.W ; 216Q ft Location: T-142-8, R.J&-W, Sec. 19 , Tract: cdcc Drilled depth: 5QQ ft 
Measured:_25_lt_ FS^1582. ftgjfcr Hole size: 4 3/4 in. Ajr Q water 0 Cored: Yes Q No

Lignite beds: 162.5-165.5; 352-354; 375-381; 461.5-464; 470.5-474

Remarks: _________
Lithology
Recorded by: Tom Heck

Geophysical logs 
Geologist BBK recorded by:   Lechner

Lithology

Gamma
T.C.JL- Range 1QQ CP S 
Recording speed .20rt/mm
Logged depth 5Q Q ft

Density
2 CpST.C.

Recording speed^L.
Logged depth 500 ft

Depth

4_, 0)

light-brown, sandy 
yellow-brown, silty-

0- 2 Soil 
2- 28 Till 

	clay 
28- 89 Till, medium-gray, silty-

	clay
89-132 Till, yellow-brown, sandy
132-160 Sandstone
160-161 Lignite
161-187 Clay 
187-190 Lignite 
190-200 Claystone, light-gray 
200-203 Lignite 
203-222 Claystone, light-gray 
222-237 Sandstone 
237-248 Claystone, light-gray, 

	silty
248-249 Claystone, white
249-260 Claystone, gray
260-290 Sandstone
290-292 Lignite
292-321 Claystone, gray, silty
321-322 Claystone, white
322-343 Claystone, gray
343-345 Lignite

-0-0

-20
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Hole number continued 
McL-11

Lithology

345-364 Claystone, gray 
364-374 Lignite 
374-376 Siltstone, yellow- 

brown 
376-453 Claystone, gray 
453-455 Claystone, green 
455-462 Claystone, gray 
462-465 Lignite 
465-467 Siltstone, yellow- 

brown 
467-481 Claystone, gray 
481-483 Lignite 
483-500 Claystone, gray

Gamma 
T.r. 2 p a!1^ 100 cps

Recording speed Ji^L^/min 
Logged depth 500 ft

:   :  --y  -    

1 ' i JT i =

jr fi   -^J/T^1'1     I*1 ' '

Density
T.C. 2 RanaelO0 ^ps

Recor 

Logge
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A depth 500 ft
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^ ~~~~*SSSfl'**'^~^i
==zsse^^^=. ^  

Depth
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1 1
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-550

- -ISO 
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-700 

- -220

-750
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Hole number McL-11

SP 
Sens, setting 
Recording s] 
Logged dept
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Hole number continued 
McL-11

SPor Resistivity 
Sens, gating 50 MV" jSens. setting____5Q 
Recording speed __20_ ft/ minjRecording speed IQfr/min 
Logged depth 500 ft j Logged depth 500 ft

Depth

8u.

  *

-120r
[-400 
I

-450 I 
-I40|

^00

- -160

-550

r
L -ISO
heoo , 
i i

h
L650 -200

-700

h -220
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NORTH DAKOTA GEOLOGICAL SURVEY

McL-12 Map:. Emmet Date: 8-22-78 State: ND

aaaaElev.; 2Q61 ft Location:" TMSj? , R.1Z_|,
I7WT PPT.

Measured:_JH-tt_SSB; 10 ftiara, Hole size: 4 3/4 in. Air LJ ^ater 
181-198;29Q-295.5; 321-327Lignite beds:

County: McLean 

depth: 400 ft

Cored: Yes Q No

Remarks: _________
Litholoey
Recorded by: Tom Heck

Geophysical logs 
GeologistxS recorded by: ___Lechne£



Hole number continued 

McL-12

Lithology

342-384 Sandstone
384-386 Lignite
386-400 Sandstone

Gamma 
T.r. 2 R an » 100 cps

Recording speed 20 fymin 
Logged depth 400 ft

234

Density
T.C._L_ Ranged 
Recording speed ±SJi 
Logged ^pth 400 ft

-450 
-140

Depth

  -120

 400

-500
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-550

- -180

-600

 650 -200

700 

-220

-750



Hole number McL-12
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Hole number continued 
McL-12

SP Resistivity
Sens, setting __J2<LJ£L__ Sens, setting 50____ 
Recording speed ̂ Q__ft/min|Recording speed£Qj*/min 
Logged depth _400_lt__ Logged depth 400 ft

Depth

- -120

-400

 450 I 
-I40J

L-500

- -I60J

-550

r
- -180

-600

j-650 
! -200

-700

- -220
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn: McL-13___ Map: Emmet  ____ 

Elev.; 1990 ft Location: T.IA&&, R.-&JV, Sec.
Measured: 153 ft 

Lignite beds:    

2HE3L

:8Z23=78_ State: 
_L_, Tract: cccc.

ND County: McLean

/Hole size: A 3/4 in.
_ Drilled depth: 280 ft 

Water S Cored: Yes D No

Remarks: No density log run

Lithology
Recorded by; Tom Heck

y Geophysical logs 
Geologist 2H? recorded by: Lechner

Lithology

Gamma 
T.C.-A. Range 1QQ CP S
Recording speed 20.fr/min 
Logged depth 278 ft

T.C.
Density 

Range
Recording speed  "/min

Depth

0- 2 Soil, light-brown, sandy 
2- 30 Till, yellow-brown, pebbly 

30- 50 Sand, very fine grained
50- 51 Clay, yellow-brown, 

carbonaceous
51- 60 Sand
60- 78 Till, yellow-brown, silty 
78-165 Till, medium-gray; with 

sand stringers » very fine
grained

165-210 Till, medium-gray 
210-260 Sand 
260-280 Gravel

237

m

-0-0

-100



Hole number continued McL-13

Lithology

Gamma.
T.C.. Range 100 cps

Recording speed Ji:2Jt/min 
Logged fteprh 278 ft

Density
T.C. ___Range ____ 
Recording speed_fr/min 
Logged depth______

Depth
V)
*_>

*-» 2

£ 2

- -120

-400

 450 
-140

500

  -160

-550

-180 
 600

 650 -2'00

700 

-220

-750

238



Hole number McL-13

SP 
Sens, setting 50 MV

Resistivity 
setting 50V^VnJ.4.0* &\* 4. feUAg j .'   fWWJU* ij^* I* C.JJIXC.            "!.

Recording speed _?? ft/minRecording speediO_ft/_ 
Logged depth 278 ft togged depth 278 ft

min

Depthr

V

2X0

Z7? rrtmf

-0-0

-
' 50

-20

-

L
L

-40

-200 60

ILJLU I

i I

h 250 !
^ -80i

-iOO 

i-350

239



Hole number continued

SP Resistivity
Sens, setting ______IOJ*!L_ Sens. setting___50_
Recording speed_J:() ft/minJRecording speedZOjt/ 
Logged depth _278_lt__ Logged depth 278 ft

Depth

-120 

400

-450 i
-140|

-500

- -160

-550

- -180
-600

r i
L_

>-650 
-200

-700

- -220

-750

240



NORTH DAKOTA GEOLOGICAL SURVEY

Date: 8-22-78 State: ND County: McLeanHole No: McL-14 Map: Emmet

Elev.: 2038 ft Location: T. 148&, R._86^ Sec.__1, Tract: _addd_DriUed depth:_380_H
2540 f tfiS? 20 ft Hole size: 4 3/4 in. Air D Water ffl Cored: Yes Q No

116-123.5; 216.5-222,5; 261-267; 364-366

Lithology
Recorded by; Tom fleck

Geophysical logs 
Geologist T$ recorded by: Lechner

Lithology

Gamma 
T.C. _2_ Range 100 cps

o /»

Recording speed -20"/min 
380 ft

Density
T.C. _L_ RangelOQ_cp_s 
Recording speed -IQ* 
Logged depth 380 ft

Depth

0- 1
1- 15

15- 21
21- 23
23- 25
25- 34
34- 36

36- 54
54- 55

55- 56
56- 77
77- 92

92- 94
94- 95
95-106

106-107
107-114
114-115
115-118 
118-120 
120-132 
132-155 
155-160
160-161
161-170 
170-193
193-194
194-195
195-199 
199-202
202-203
203-212
212-213
213-231

231-235

235-250 
250-255

Soil, yellow-brown, sandy
Till, yellow-brown, pebbly
Claystone, yellow-brown
Claystone, medium-gray
Lignite
Claystone, medium-gray
Sandstone, light-gray,
very fine grained
Claystone, medium-gray
Claystone, medium-gray,
carbonaceous
Lignite
Claystone, medium-gray
Sandstone, light-gray,
very fine grained
Claystone, medium-gray
Lignite
Sandstone, light-gray,
very fine grained
Claystone, medium-gray
Claystone, medium-gray
Claystone, medium-gray
Lignite
Claystone
Claystone
Sandstone
Claystone, medium-gray
Lignite
Sandstone
Claystone
Claystone
Lignite
Clayatone
Sandstone
Claystone, brown
Lignite
Claystone, brown
Claystone, medium-gray,
carbonaceous
Sandstone, light-gray,
very fine grained
Claystone, medium-gray
Sandstone

brown 
medium-gray

medium- gray 
brown

medium-gray

-0-0

-20

241
-350



Hole number continued 
McL-14

Lithology

255-261 Lignite
261-288 Sandstone
288-307 Claystone, medium-gray
307-308 Claystone, light-gray, 

	carbonaceous
308-324 Claystone, medium-gray
324-362 Sandstone
362-366 Lignite
366-375 Sandstone
375-380 Claystone, medium-gray

Gamma
T.C..
Recording speed * 

Logged depth __380-£t

Density 
T.C._?_Range 100 CPS 
Recording speed J-Ofr/mii

O l»

Logged depth__380J:t

Depth

242

-450 
-140

500

  -160

-550

-180 

600

-200

700 

-220

-750



Hole number McL-14

50 MV
SP

Sens, setting ________ 
Recording speed 20ft/min 
Logged depth 380 ft

Resistivity 
Sens, setting
Recording speed^L^/min 
Logged depth 380 ft

Depth

 M <U

L

-50

-20

L
-100

L

H50

 40

I-

  I
I

t_ I

i

f-250

!- -80l
i

r !

^300

-100

L

H350

243



Hole number continued 

McL-14

50 MV
SP

Sens, setting-.
Recording speed _2Hwmin; Re cording speed£0j 
Logged depth 380 ft Logged depth

Resistivity 
Sens, setting __iQ_

Depth

PU

i

- -H20

-400

-450 i
-I40|

-500

- -160

-550

r
L -180

600

L

-650 -200

-700

- -220

-750

244



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn ? MCL-14C Map « Emmet  Date :_a=23=ia State:
Elev.; 2041 ft. Location: T. 148.5, R._86_w, Sec.

. County: McLean

Measured:_2562_ft 

Lignite beds:    

48 ft
_, Tract: _addd_ Drilled depth: 130 ft.____ 

Hole size: 4 3/4 in. Air D Water B Cored: Yes Q No Q

Remarks: __
Lithology 
Recorded by:.

Geophysical logs 
Geologist NO recorded by:   

Lithology

-

-

-

-
"

 

Gamma 
T.C. ? Range 100 <
Recording speed 2£L h 
Logged depth I17 fl

C7C7 I

\,           

= . rr =
    j     i  ̂4   

1 Sj , ^        -r^-      

===^=
J  

  :    . i      

=3=^
i ' _; jii'j'j'T""j r^^^'"""""^

"245

5»a.
min

CJ

JJO

i<5 

^«

ICC 

11,0

^j<//^< 
tij4«ji

Density 
T.C. Range
Recording speed   "/minf i.

Lowed depth

Depth
V)t-l« i>

8 1
fa 2

-o-o

-50

" -2

L-IOO

*" -4

-ISO

-20ff6

-250 
~ -8

-300

_ -1C 

-350



Hole number continued 

MCL-14C

Lithology

Gamma
T.C. qps

Recording speed _2H_wmin 

Logged depth _JJUZ_fJ«_

Density
T.C. ___Range ____ 
Recording speed_ft/mm 

Logged depth ______

Depth

- -120

-400

450 
-140

500 

-160

-550

-ISO 

600

(-650 -2100

-700

- -220

-750

"246



Hole number MCL-14C

SP 
Sens, setting 50 MV
Recording spe<»d 20 ft/min

ropo^ jfonri. H7 ft.
DO 1

    *_ |      

I' =
   ..... .h .._ .....   

E li
     ̂     i

|           1         

Resistivity 
Sens, setting 50
Recording speed 20.fr/min 
Logged depth 117 ft -

      j*    r*-

Depth
CA

fri -S?

-0-0

7J = -50 

[ -2°

V t

^
1

i

(

1

1

1

-40 

-150

-200-60

-250 

- -80

-300

-100 

-350

247



Hole number continued 
MCL-14C

SP
Sens, setting 5Q MV ^ ____ ____

Recording speed^IL. fy minjRecording speed_2j£/ min 
Logged depth 117 ft. Logged depth 117 ft.

Resistivity 
Sens, setting. 50

Depth

8

- -120

 400

 450 I 
-140

-500

- -160

-550

u -ISO 

600

r

h650 -200

-700

- -220

-750

248



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mn- McL-15 Map: Emmet NE Date:_§z22zZ8_ State: ND County: McLean
Elev.: 1970 ft Location: T.-1A3* , R._86w* Sec.^L., Tract; dccc Drilled depth: 320 ft 
Measured: 20 ft FsnL^SOO ftSfe, Hole size: 4 3/4 in. Air Q Water C Cored: Yes Q No 
Lignite beds: 54-58; 74-76; 108-110; 151-156;__________________________
____' '~194.5-199; 310-312.5___________________" _______________

Remarks: _________________________________________________________
Lithology
Recorded by;-Jo"* Heck____________

Geophysical logs 
Geologist K£ recorded by: Lechner

Lithology

0- 2 Soil, yellow-brown 
2- 10 Till, yellow-brown, pebbly 

10-12 Gravel 
12- 37 Till, greenish-gray, pebbly
37- 40 Claystone, yellow-brown 

- 40- 53 Sandstone, yellow-brown, 
- very fine grained 

53- 56 Lignite 
56- 70 Claystone, light-brown 
70- 72 Lignite 

- 72- 86 Claystone, medium-gray 
86- 99 Sandstone 
99-101 Claystone, medium-gray 

101-103 Lignite 
103-151 Claystone, medium-gray 

"" 151-156 Lignite
- 156-158 Claystone, light-green, 

silty 
158-178 Claystone, medium-gray 
178-180 Claystone, light-green, 

silty 
180-189 Sandstone, light-gray, 

  very fine grained 
- 189-192 Claystone, medium-gray 

192-194 Lignite 
194-195 Claystone, brown 
195-208 Claystone, medium-gray 
208-305 Sandstone 

- 305-309 Lignite 
309-320 Claystone, light-green, 

_ silty

-
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Hole number continued 
McL-15"

Lithology

Gamma 
T.C-J Range 100 CP S

Recording speed ^0 fymin 
Logged depth 320 ft

Density 
T.r. 2 100 cps

Depth

Recording speed JiQfr/rn 
Logged depth_320_ft

- -120

-400

450 
-140

500

  -160

-550

-180 
 600

 650
-2100

 700 

-220

-750

250



Hole number continued
McL-15

Sens. 
Reco 
Logg

s
setti 

rdin§ 
ed de

20 

to 

<*o

to

100 

120 

/¥£> 

16,0

2t>0

230 

it-A~f

P 
ng 50 MV SMI«

r speed 20 i
Tt1i 320 f

, "i
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e

=

f 

«

5

^esisti\ 
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dingsj 
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50

>eed20Jt/min 
h 320 ft

Depth
C/l

j_» <U 

8 I

- -120 
-400

-450 
-140

-500

- -I60J

-550

1 

- -180
-600

 

_

-650 -200

-700 

- -220

-750

251



Hole number McL-15

SP 
Sens, setting

Resistivity 
Sens, setting.dens, setting  55Lj

Recording speed-J-O. ft/min Recording speed
T ~~~»j J^-*L ^9n ft- T,ogged depth.
i^ecoromg speea_^i "/1 
Logged depth 320 ft

50

320 ft

Depth

4) <U

-0-0

-50

-201

! 
HOO

L

u
I

j-150

-40

  I

h50 i
i- -eoi

300
I-

h i
i
-350

-100

252



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mn; McL-16

Elev.: 2023 ft 

Measured: JtO_lt
Lignite beds:

Map:. Enmet NE

Location; T.JLM*, R._85w, Sec. _J
^2615

Date:Jz24zI8_State: 
, Tract:.

ND County: McLean

Hole size: * 3/4 in.
Drilled depth: __3?OJ:t

water Cored: Yes Q No

Remarks: __________
Lithology
Recorded Ky Tom Heck

Geophysical logs 
Geologist MX recorded by: Lechncr

Lithology

Gamma 
2 . Range 10Q_C2S_

J. *V>« in i  - *.^k«_y«AfcW ..  .in i i i^ i     

Recording speed _2P"/min 
Logged depth 39Q ft

Density 
T.C. 2 Range 100
Recording speed -2P"/min 
Logged depth 380 ft

Depth

0- 2
2- 8
8- 16

16- 18
18- 26
26- 30
30- 42
42- 57
57- 58
58- 70
70- 71
71- 75
75- 76
76- 80 
80- 82

Soil, yellow-brown, sandy
Till, yellow-brown, pebbly
Claystone, yellow-brown
Lignite
Claystone, yellow-brown
Lignite
Claystone, medium-gray
Sandstone
Lignite
Claystone, medium-gray
Lignite
Claystone, medium-gray
Lignite
Claystone
Sandstone

82-106 
106-111 
111-115
115-116
116-140

155-160 
160-164

brown 
medium-gray,

medium-gray 
_.___.._, light-gray, 
very fine grained 
Claystone, medium-gray 
Claystone, brown 
Lignite 
Claystone 
Claystone 
silty

- 140-155 Sandstone, light-gray, 
very fine grained 
Claystone, medium-gray 
Sandstone, light-gray, 
very fine grained 
Lignite
Claystone, medium-gray 
Glaystone, medium-gray 
Lignite
Claystone, medium-gray 
Lignite
Claystone, medium-gray 
Lignite
Claystone, medium-gray 
Lignite
Claystone, medium-gray 
Lignite 
Claystone 
Sandstone

164-172 
172-179 
179-221
221-222
222-240 
240-246
246-247
247-248
248-274
274-275
275-277 
277-280 
280-295
295-296
296-320 
320-322

Claystone, 
Lignite

medium-gray 
light-gray 
medium-gray

-0-0

-50

-20

-100

-40 

 150

28o[

253 S

3-250 
-80

 300

-100

-350



Hole number continued 

McL-16

Lithology

322-325 Claystone, brownish- 
gray

325-326 Lignite
326-352 Claystone, medium-gray
352-353 Lignite
353-360 Claystone, light-gray

Gamma
CPS

Recording speed 20 fymin 
Logged depth 380 ft

254

Density
T.C.J__Range 100_cps 

Recording speed2Qf 
Logged <foprli 380 ft

Depth

ij O8

- -120
-400

-450 
-140

-500

- -160

-550

. -180 
-600

-650
-a00

-700

- -220

-750



Hole number McL-16

50 MV
SP

Sens, setting- 
Recording speed _20 
Logged depth 320 ft

Resistivity 
Sens, setting-

2Q ft/niin Recording speed_20rt/min 
Logged depth 320 ft

20

Depth

2
4-1 4)

-0-0

-50
I |

I" -2oi

i

hioo

L

-40

 150

h 250 |
I- -80J

!" i

r !

300
1-

-100

L

h

255



Hole number continued 
McL-16

sn
SP

Sens, setting-_____ o_______ 
Recording speedJZCLft/minJRecording speed2Qn/min 
Logged depth _2&fi_JLlL_ Logged deptk 380 fir

Resistivity 
Sens, setting. 50

Depth

- -120

-400

-450 
-140

-500

- -160

-550

r
L -180

600

 650 -200

-700

- -220

-750

256



NORTH DAKOTA GEOLOGICAL SURVEY

Map: Emmet NE______ Date: 8-24-78 State: __ County: McLeanHole No: McL-17______ Map: Emmet NE_____ Date: 8-24-78 State: ND
Elev. ; 2055 ft Location: T.JL425 , R.-J5J, Ser. 30 , Tract: dddd Drilled depth: 420 ft 

Measured:_126_ft_ VJL, 20 ft H*, Hole size: 4 3/4 in. Air D Water Q3 Cored: Yes Q No 

Lignite beds: _   __________________________________________________

Remarks: _________________________________________________________
Lithology
Recorded by: Tom Heck __________________

Geophysical logs 
Geologist J» recorded by:   Lechner

Lithology
T.C..

Gamma 
2 Range 100 CPS

Recording speed _2D"/min 
Logged depth 420 ft

Density
T.C. 2 Range 100 cps 
Recording speed -20"/min 
Logged depth 420 ft

Depth

-0-2
2- 20

20- 22
" 22- 53
~ 53- 55
- 55- 82

82- 83

- 83-110
- 110-112

_ 112-115

^ 115-122 
122-123

- 123-135
- 135-141 
_ 141-147 
_ 147-148 

148-167 
" 167-168
- 168-180
- 180-184 
_ 184-197 
_ 197-198

~ 198-225
- 225-226
- 226-230
_ 230 232

232-237
237-268

- 268-273
- 273-275
- 275-318 
_ 318-320

Soil, yellow-brown, sandy
Till, yellow-brown, pebbly
Gravel
Claystone, light-gray
Lignite
Claystone, medium-gray,
silty
Claystone, brown,
carbonaceous
Claystone, medium-gray
Sandstone, light-gray,
very fine grained
Sandstone, medium-gray,
very fine grained
Claystone, medium-gray
Lignite
Claystone, medium-gray
Lignite
Claystone, medium-gray
Lignite
Claystone, medium-gray
Lignite
Claystone, medium-gray
T  * j"v»*^ 4« ALignite
Claystone
Sandstone

medium-gray 
 ~-  ~_, light-gray, 
very fine grained 
Claystone, medium-gray 
Claystone, light-gray 
Claystone, medium-gray 
Lignite
Claystone, grayish-green 
Claystone, medium-gray 
Lignite
Claystone, brown 
Claystone, medium-gray 
Sandstone, /buff, very 
fine grained

-0-0

-20

257



Hole number continued 

McL-17

Lithology

Gamma 
2_ RangeIOO_c£s_

Recording speed 20jt/min 

Logged depth 420 ft

Density 
T.C. JL_ Range 10Q

Depth

Recording speed_20ft/min 
Logged HgpfK 420 ft

320-370

370-373 
373-399 
399-403 
403-414
414-415
415-420

Sandstone, light-gray,
very fine grained
Lignite
Claystone, medium-gray
Lignite
Claystone, medium-gray
Ligninte
Clays tone,medium-gray

  -120
 400

 450 
H40

500

  -160

-550

. -180 
 600

 650
-2100

258

>700 

-220

-750



Hole number McL-17

s
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Hole number continued 
McL-17

SP
S«»n«_ «»«-!«£  50 M7

Recording speed 20 ft/ min
Lnopetl depth 420 ft

_

Resistivity 
Sens, setting^ 50
Recording speed2JLft/min 
Logged depth 420 ft

Depth
2M u

- -120

-400

| 

-450 i
-140

-500

-

- -160

-550

-

i   
L -180

Usoo

__

-

" -200

-700

- -220

-750

260



NORTH DAKOTA GEOLOGICAL SURVEY

McL-18 .Map:. Emmet Date: Jh2ChZ8_ State: ND County: McLean

Elev.: 207^ ft Location: T. 149J?, R._86f t Sec._13_, Tract:_cccc__ Drilled depth:

Measured: 225 ft psi?, 35 ft ^L, Hole size: 4 3/4 in. Air D Water 3 Cored: Yes Q No
Lignite beds: 194-196; 207-213.5; 257-261; 315.5-318; 352-362___________________

Remarks: ________________________________________________________________
Lithology f Geophysical logs
Recorded by: ZJed ° Toole______________ Geologist IK recorded by: ___Ji£chiier____



Hole number continued 

McL-18

Lithology

310-327 Claystone, light- to . 
medium-gray

327-345 Sandstone, light-gray, 
very fine grained, 
bentonitic, silty

345-346 Claystone, dark-brown, 
carbonaceous

346-359 Lignite
359-380 Claystone, medium-

brownish-gray, silty

Gamma
T.C. 2 Rang* 100 CPS

Recording speed_2fij~ 
Logged depth 380 ft

390

262

Density
T.r. 2 R gnr 100 

Recording speed ̂ fft 
Logged depth 380 ft

Depth
co 

w O

- -120
-400

-450 
-140

-500

- -160

-550

- -180
-600

 650
-2i00

 700 

-320

-750



Hole number McL-18

SP 
Sens, setting 
Recordings] 
Logged dept
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Hole number continued 
McL^lS

SP 
Sens, setting 50 m

Resistivity
Sens, setting 0, ______. , ___

Recording speed _ 20&/minJRecording speed^H 
Logged depth _380_Jt_ Logged depth _380_ft

Depth

M <u

- -120

-400

 450 i 
-I40J

-500

- -160

-550

_ -ISO 
-600

r

I
-650 -200

r-700

- -220

-750
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No; McL-19 Map: Emmet NE 

Elev.:2037 ft Location: 1
Date: 8-20-78 State: ND County: McLean

84 ft IsS 24
", Sec. JJ_, Tract: bbbb Drilled depth: 380 ft 

Hole size: * 3 / 4 in - Air Q Water H Cored: Yes Q No
Lignite K^c . 96-194; 152.5-160; 235-241

Remarks: ___________________
Lithology
Recorded by; Fred O'Toole

Geophysical logs 
Geologist MX recorded by: Lechner



Hole number continued 

McL-19

Lichology

346-380 Claystone, medium-gray, 
silty

Gamma
T.C.. 100 CPS
Recording speed ^0 ft/min 
Logged depth __38<Lft_

266'

Density
T.C._2_Range 
Recording speed Ji2fymm 
Lodged dgprh 380 ft

Depth

« u

  -120
-400

 450 
H40

-500

- -160

-550

. -180 
-600

 650-a,00

700 

-220

-750



Hole number McL-19

SP 
Sens, setting

Resistivity 
50 MV Bens, setting. 50

Recording speed 20 fyminRecording speed_2Qft/min 
Logged depth 380 ft togged depth 380 ft

Depth

2
*J 4)

-0-0

-50

L
-20l

h
rioo
i

L

-40

-200-60

r-250
I

*r- -80

f 

h

-300

h
L 
i
-350

-100

267



Hole number continued 
McL-19'

SP
Sens- setting 50 Wf
Recording speed__20 ft/min 
Looped depth 380 ft

-

Resistivity
Sens, settincr 50
Recording speed2Qft/min 
Lowed depth 380 ft

Depth
<wt*

* » «

r8 1 U* 2

- -120

-400

i

-450 
-140

-500

-

- -160

-550

_

- -180
-600
-

L

i
-650 -200

-700

- -220

-750

268



NORTH DAKOTA GEOLOGICAL SURVEY

; McL-2Q .Map:. Emmet Date: 8-19-78 State: ND . County; McLean

Elev.: 2125 ft Location: T. 1&2. s , R.-8&W , Sec. A __ , Tract: <*daa Drilled depth: 480 ft
«.TU» PFT r 

Measured:_I280J*1St, 72 ftjjj^ Hole size: 4 3/4 in. Air D Water HI Cored: Yes Q No

Lignite beds:   _       _ ___________________________________ _ _____________ ______

Remarks: ________________________________________________________
Litholosy
Recorded by: Fred Q'

Geophysical logs 
Geologist XK recorded by: Lechner

Lithology

Gamma 
T.C.__2_ Range lQO_c£s
Recording speed 20"/min 

Logged depth 48Q ft

Density
T.C. 2 Range 100 cps 
Recording speed JLO"/min 
Logged depth 48Q ft

Depth
a

4_» D

0- 5 Sand, brownish-gray, clayey 
5-13 Till, yellowish-brown,

sandy, pebbly 
13- 15 Gravel, orangish-brown,

coarse grained 
15- 20 Till, yellowish-brown,

pebbly, sandy 
20- 24 Till, dark-gray, pebbly,

sandy 
24- 30 Gravel, medium-gray, coarse

grained 
30- 46 Till, dark-gray, pebbly,

sandy 
46- 65 Gravel, medium-gray, coarse

grained 
65-102 Till, dark-gray, pebbly,

sandy 
102-110 Claystone, medium-gray,

silty 
110-113 Claystone, medium-brown,

carbonaceous 
113-115 Lignite 
115-130 Claystone, medium-gray,

silty 
130-132 Lignite
132-133 Clay stringer, gray, 

carbonaceous
133-135 Lignite
135-138 Claystone, medium-brown,

carbonaceous 
138-153 Claystone, medium-gray,

silty 
153-165 Sandstone, medium-gray,

very fine grained 
165-170 Sandstone, white, very

fine grained 
170-262 Sandstone, medium-gray,

very fine grained; some
cemented stringers 

262-269 Claystone, medium-gray,
silty 

269-270 Lignite

-0-0

-20

269
-350



Hole number continued 

McL-20

Lithology

170-283 

183-300 

100-304

104-311 
111-316

116-325

125-326
126-342

142-344 
144-350

150-355 
155-366

166-368 
168-375

175-3.94 

194-405 

: 05-415
:15-416

:16-424

24-425
25-438

38-439
39-441

41-444 
44-455

55-480

Siltstone, medium-gray, 
carbonaceous 
Claystone, medium-gray, 
silty
Sandstone, light-gray, 
fine grained 
Lignite
Sandstone, medium-gray, 
very fine grained 
Claystone, medium-gray, 
silty 
Lignite
Claystone, medium-gray, 
carbonaceous 
Lignite
Siltstone, medium-gray, 
clayey, carbonaceous 
Lignite
Claystone, medium-gray, 
silty 
Lignite
Sandstone, medium-gray, 
very fine grained 
Claystone, bluish-gray, 
carbonaceous 
Siltstone, bluish-gray, 
clayey, carbonaceous 
Claystone, bluish-gray 
Lignite
Claystone, light-brown, 
carbonaceous 
Lignite
Claystone, light-brownish 
gray 
Lignite
Claystone, medium-brown, 
carbonaceous 
Lignite
Claystone, light-brown, 
silty
Claystone, medium-gray, 
silty

T.C.

Gamma 
- Range 100 CDS

Recording speed 20 ft/min 
Logged dpprti 480 ft

330

270

Density 
T.C._2_Range 100 CPJ

Depth

Recording speed_2Qfr/min 
Logged dppfli 480 ft

-550

. -180 
-600

-700

- -220

-750



Hole number McL-20

SP 
Sens, settir 
Recording 
Logged dei

i

50 mig _._.,. 
speed 2°ft/min 
ith 480 ft
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-0-0

-50

"" -20

-100

-40 

-150

-200 60

-250

- -80
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i

-300

_ -100 

-350
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Hole number continued 
McL-20

Sens, set 
Recordi 
Logged

SP
ting 50 MV

tig speed__20ft/min
r^pffe 480 ft

+SO       i    jpj

Resistivity
Sens, setting 50
Recording speed2£ft/niin 
LnpW depth 480 ft

Depth
enu « <uII

- -120

-400

i

-450
-I40J

1

-500

  i 

- -I60i

-550

- -180 
-600

~

-650 -200

-700 

- -220

-750
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mm MCL-21 Map:. Emmet. Date: 8-20-78 State: ND County: McLean 
_, Tract: _d£dd__ Drilled depth: 54Q ft 

: 36 ft H?, 110 flSr Hole size: 4 3/4 in. Air D Water B Cored: Yes Q No
Elev.: 2195 ft Location: T. 142.5, R.8.6 W, Sec.

Lignite beds: 383-391; 432-434; 485-494; 508-514

Remarks:
Lithology
Recorded by- Fred Q'Toole

Y Geophysical logs 
Geologisti^» recorded by: ____Lechner

Lithology

-0-2 Gravel, orangish-brown, 
_ coarse grained 

2- 5 Till, yellowish-brown, sand} 
~" pebbly 
~~ 5- 10 Gravel, yellowish-brown, 
- coarse grained 
- 10- 20 Till, yellowish-brown, pebbJ 

sandy
20- 50 Sand, brownish-gray, very 

fine grained 
- 50- 80 Till, yellowish-brown, pebb: 
- sandy 

80-112 Sand, brownish-gray, very 
__ fine grained 
__ 112-195 Till, yellowish-brown, very 

sandy 
"195-200 Claystone, medium-gray, 
- silty 
. 200-201 Lignite 
_ 201-204 Claystone, light-gray

204-218 Siltstone, medium-gray, 
clayey

 

 

Gamma 
T.C._2_Rang 
Recording spe
Logged depth

y/ ==?=== -£
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-0-0 

-50

"" -20

-100

-40 

-150
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-350 
- -80

-300 

. -100

-350



Hole number continued 

MCL-21

Lithology

-218-352

352-353 
"353-368

-368-376 

_376-380 

"380-383

-383-393 
.393-400

"400-426

"426-428
-428-430

.430-431 
431-480

-480-481
-481-487 
.487-502

"502-509 
"509-511

'511-526

526-529 
529-532

-532-540

silt.y

Sandstone, bluish-gray,
very fine grained
Lignite
Sandstone/ medium-gray, vc
fine grained, carbonaceous
Siltstone, medium-gray,  
carbonaceous
Claystone, medium-gray,
silty, carbonaceous
Claystone, light-gray,
silty
Claystone, light-gray, __
Sandstone, light-to medium'
gray, very fine grained
Claystone, medium-gray,
silty
Lignite
Claystone, medium-gray,
carbonaceous
Lignite
Claystone, medium-gray,
silty
Claystone, light-brown
Lignite
Claystone, brownish-gray,
carbonaceous, silty
Lignite
Clays tone, dark-brown,
carbonaceous
Claystone, medium-gray
greenish tint, silty
Lignite
Claystone, medium-brown
carbonaceous
Claystone, medium-gray,
silty

very

sar dy

wit*

Gamma

T.C.-2__ Range 10Q_CES_ 
Recording speed 20 fo/min 
Logged depth 540 ft.

Density
T.C. _i__ RangfJLOO cps 

Recording speed _2J2fr/rnin 

Logged depth 540 ft.

Depth

r-550

. -180 
-600

-65(
100

-700

- -220

-750
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Hole number MCL-21

SP 
Sens, setting 
Recording sf 
Logged dept

u 
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Hole number continued
MCL-21

5Q
SP

Sens, setting 50 MV _ w __ 
Recording speed.2{L_ft/min|Recordiiig speed2Q.%min 
Logged depth qan F-H. |Logged depth

Resistivity 
Sens, setting.

Depth

- -120

-400

-450 I 
-I40J

-500

- -160

-550

- -ISO

-600

h-650 -200

-700

- -220

-750
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nm MCTL-22____ Map: Blackwater Lake Date: 8-20-78 State: ND County:McLean 

Elev.: 2093 ft Location: T. 149 X, R.87 W, Sec. H , Tract: cccc Drilled depth: 
36 ft Fsffir? ft Hole size: 4 3/4 in - Air D Water H Cored: Yes Q No 

Lignite b?% 330-336; 354-356; 370-374; 402-404; 406-410; ^434-438________________

Remarks: _________________________________________________________.
Lithology v Geophysical logs
_ ,°,,   j «im T- ^ , . xes , ,, Lechner

Lithology

 0-1 Sand, brownish-gray, clayey 
_ 1- 20 Till, yellowish-brown, 

pebbly, sandy 
20- 60 Till, olive-gray, pebbly, 

~~ sandy 
- 60- 62 Gravel, medium-gray 
- 62-100 Till, dark-gray, pebbly, 

sandy 
100-122 Till, dark-gray, very sandy 
122-140 Gravel, medium-gray, medium- 

- to coarse-grained 
- 140-183 No samples 
-183-185 Sandstone, white, very fine

grained, bentonitic 
_ 185-285 Sandstone, medium-gray, 

very fine grained 
~ 285-287 Lignite 
- 287-322 Sandstone, medium-gray, ver^ 

fine grained 
_ 322-332 Sandstone, medium-gray, 

very fine grained 
332-335 Siltstone, medium-gray, 

~~ sandy, carbonaceous 
- 335-348 Sandstone, medium-gray, 

very fine grained
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Hole number continued 

MCL-22

Lithology

Gamma
T.C. 2 RangglQQ cps

Recording speed -20-/t/min 
Logged depth 440 ft.

Density
T.C._2__ Range 100 cp 
Recording speed 2H^/mi: 
Logged depth 440 ft.

Depth

.348-353 Lignite

.353-360 Siltstone, medium-gray,
sandy 

360-365 Claystone, medium-gray,
silty

 365-374 Lignite 
.374-391 Claystone, medium-gray 
391-400 Claystone, medium-gray,

silty
400-407 Lignite 
407-411 Claystone, medium-brown,

carbonaceous 
411-415 Siltstone, greenish-gray,

clayey, carbonaceous 
415-440 Claystone, medium-gray, 

silty
-500

- -160

-550

- -180
-600

650 -200

278

700 

-220

-750



Hole number MCL-22

SP 
Sens, settii 
Recording 
Logged de;
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Hole number continued 
MCL-22

vrcr
SP 

Sens, setting  _. ______ o_______
Recording speed_2O_ "/ min Recording speed .2l£/min

Resistivity 
Sens, setting.

Logged depth 44Q ft. Logged depth 440 ft.

Depth

- -120

-400

 450 
-1401

^00

- -160

-550

- -ISO

-600

-650 -200

-700

- -220

-750
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nr>: MPT.-23 Map: Rosealen_____Date; 8-15-78 State: ND County; McLean

Elev^JSI-iS-ft^-Location: T.150 x-t R. 87w,Ser. 33 ,Trarr: addd Drilled depth: 480ft. 

Measured: _2MP_J:tJsK, 51 ft.Sk, Hole size: 4 3/4 in. Air D Water B Cored: Yes Q No 
Lignite bf^^_ 401-403; 421-425.5; 432-440; 454-462______

Remarks: _____________                                            
Lithology
Recorded by Randall Reichert

Geophysical logs 
Geologist^cK recorded by: Lechner



Hole number continued 

MCL-23

Lithology

Gamma

T.C 2 Range 1QQ cps 
Recording speed 20 n/mjn 

Logged depth 480 ft.

Density 

T.C._ 
Recording speed ,20/t/min

Range 100 CPS

480 ft.

Depth

*a 0II
5

-329-378

"378-383 
"383-406
 406-408

.408-411 
411-415

'415-433 
433-441

441-454 
454-465

465-477 

477-480

Sandstone, greenish-gray, 
very fine to fine-grained, 
carbonaceous 
Siltstone, medium-gray 
Clays tone, medi urn-gray 
Claystone, green, carbon­ 
aceous, silty 
Lignite, black 
Claystone, medium-gray, 
silty, carbonaceous 
Lignite, black 
Claystone, medium-gray, 
silty
Lignite, black 
Claystone, green, silty, 
carbonaceous
Siltstone, greenish-gray, 
clayey, carbonaceous 
Claystone, medium-gray, 
carbonaceous, silty

- 380
-120 

400

450 
-140

% fj*m J^. Mt^»j A/g. 9A ~3tf3L

282
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- -160
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- -180
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Hole number MCL-23
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Hole number continued 
MCL-23

SP Resistivity 
Sens, setting___50
i_ .. ° *._ e^.

Sens, setting ?Q Mv   Sens, setting   ^ 
Recording speedJ0__ft/minJRecording speed2^J 
Logged depth __i§OLf^_ Logged depth _£§0 ft

Depth

El*

WO 

tio

tso
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn! MCL-24____ Map; Roseglen
N

Date: 8-15-78 State: ND County: McLean

Elev.: 2140 ft. Location: T.15JL*, R.-87_w T Sec. 22 , Trarf: cede Drilled depth: 500 ft.
BML XEH9L _ _ 

Mea«mreH!l2 ft. FSL r 661 ftFWL, Hole size:4 3/4 in. Air M Water B Cored: Yes Q No

Lignite beds: --JE42-144; 146-148; 187-189; 231-233; 461-466; 484-492.5____________

Remarks: ________________________________________________________
Lithology
Recorded by* Randall Reichert________

YM Geophysical logs 
GeologistxKK recorded by: Lechner

Lithology

Gamma 
T.C. _2_ Range 1QQ cpg
Recording speed 2Q"/min 
Logged depth son ft-

Density
T.C. 2 Range 100 cps 
Recording speed 20.fr/min 
Logged depth 500 ft.

Depth

0- 2 Sandstone, grayish-yellow, 
very fine grained

2- 3 Gravel, orange, fine to 
mediurn-grained

3- 5 Sandstone, grayish-yellow,
very fine grained 

5- 37 Till, yellowish-gray, pebbl}
sandy 

37- 47 Till, medium-gray, pebbly,
sandy

47- 48 Gravel, light-orange, fine-to 
medium-grained

48- 67 Till, dark-gray, pebbly,
sandy

67- 69 Gravel, light-orange, fine- 
to medium-grained

69-107 Till, yellowish-gray, pebbly 
sandy

107-142 Till, medium-gray, pebbly, 
sandy

142-150 Lignite, black
150-160 Claystone, light-greenish- 

gray, silty
160-165 Siltstone, light-greenish- 

gray, clayey
165-190 Claystone, greenish-gray, 

silty, carbonaceous
190-200 Siltstone, dark-brown, 

carbonaceous
200-232 Sandstone, greenish-gray, 

very fine to fine-grained
232-234 Lignite, black
234-235 Claystone, white
235-236 Lignite, black
236-282 Claystone, green, silty, 

carbonaceous

20

no

IK)

-0-0

-50

-20

-100

-40 

-150

 200-60

SCO

32.0

285 =

300

-100

 350



Hole number continued
MCL-24

Lithology

Sandstone, greenish-gray, 
very fine-to fine-grained 
Claystone, greenish-gray, 
silty
Sandstone, greenish-gray, 
very fine-to fine-grained 
Sandstone, greeni sh-gray, 
very fine grained, cementec 
Sandstone, greenish-gray, 
very fine-to fine grained 
Claystone, medium-gray, 
silty
Sandstone, greenish-gray, 
very fine-to fine-grained 
Sandsto ne, greenish-gray, 
very fine grained, cementec 
Lignite, black 
Claystone, medium-gray 
lignite, black 
Claystone, greenish-gray, 
silty
Lignite, black 
Claystone, medium-gray

TC.
Gamma 
-Range 100 °PS

Recording speed 2Q ft/min 
Logged depth 500 ft.

Density 
T.C. _?__Range 100 CDS
Recording speedZPJty 

Logged depth 500 ft

Depth

*J 0

8

286

500

h -160

-550

- -180

-600

-700

- -220

-750



Hole number MCL-24

SP 
Sens, setting 
Recording s] 
Logged dept

cy/ 

20

to

f.0 

30

/oo

)2o

HO 

MO 

ISO 

loo

^'LQ

2*0 

260 

2SO 

3OO 

320 

3<K> 

3&0 

3S0

^n MV
>eed_20_ft/min 
h e;nn -F-t-.

  "c^*"   i

  Kr    '

i '1

' ' ?

   ̂Z_
prr^zd

^ 
--\I

^

  V. , ; : T 

   1    

   Q-- 

^~

  \ .-

      ̂a.

__     _

Resistivity Depth 
Sens, setting 50 ,__,. w
Recording speed-2Qft/mm ^ g 
Logged depth 500 ft. £ 2oo " *^

j   -n-n

\\ = L

1 L,= r50 

'T!i i-
  . , 1 -C . . HOO

  ̂^ \- 
A

        ̂   _ 4Q
      i  g/-   |__

'!t» ^-150

1 r7 =
^\^.. ... -

   J 

    :     '-200 60

   ̂r*t^~   ;   

[_ |\ =

^ t"
..^=     1 -100 

P ..  - J£_      -350
T       =?         i 

1   r*- !  

287



Hole number continued

MCL-24

50 MV 50
SP

Sens, setting-_______ w ___ __ 
Recording speed_2P_ &/ min Recording speed J2CR min 
Logged depth 500 ft. Logged depth 500 ft

Resistivity Depth

3 I
QU 2

tto

KO

fl'U*

j^-^^zn:^^

*3=s:

- -120

 400

450
-140

-500

- -160

-550

- -180

-600

r

-650-aoo

-700

- -220

-750

288



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn! MCL-25 Map: Blue Hill Date: 8-17-78 State: ND ____ County: McLean 

Elev.: 3135 ft. Location: T. -ISO* , R._86_w , Sec. ^n , Tract: dadd Drilled depth: 460 ft. 

Measured: iaM_fi.^JZ8_ft.-PWB; Hole size: 4 3/4 in. Air D Water Q Cored: Yes Q No 

Lignite beds: 95-98: 337-343; 359-367; 420-426; 457-460

Remarks:
Lithology
Recorded by Randall Reichert

Geophysical logs 
GeologistHfoc recorded by:   

Lithology

 0-8 No samples 
8- 11 Till, yellowish-brown, sandy 

pebbly 
11- 15 Gravel, orangish-brown, 

medium- to coarse-grained 
15- 20 Till, medium-to dark-gray,

sandy, pebbly 
_ 20- 50 Sandstone, brownish-gray, 

very fine grained 
~" 50- 51 Lignite, black 
- 51- 55 Claystone, dark-grayish-gree 
  silty 
- 55- 61 Siltstone, greenish-gray, 
_ clayey 
_ 61- 82 Claystone, medium-gray, 

silty, carbonaceous 
82- 83 Lignite 
83- 90 Claystone, medium-gray,

- silty 
_ 90- 91 Lignite 

91- 94 Clyastone, medium-gray, 
~~ carbonaceous 
- 94- 98 Lignite 
- 98-102 Claystone, greenish-gray, 

silty, carbonaceous 
__ 102- 115 Claystone, brownish-gray, 

silty 
115-117 Lignite 
117-120 Claystone, medium-gray, 

  silty, carbonaceous 
-120-125 Claystone, light-gray, 

silty 
125-141 Sandstone, medium-gray, 

very fine grained
-141-170 Claystone, light-to medium- 
  gray, silty, carbonaceous 
-170-171 Lignite, black 
__ 171-194 Claystone, medium-gray, 

silty, carbonaceous 
194-195 Lignite 

""195-232 Claystone, medium-gray, 
silty 

-232-247 Sandstone, medium-gray, 
very fine grained, carbon­ 
aceous

Gamma
T.r. 9 Ranpp inn rp«5

c 
Recording speed2Q_tt:/min
T-r»gg^ HpptK 46n ft.

=>^! :. i*=> 
  \    IQ

; ' |> ^ao 

   ̂    /fo_    (.#    
   <    

==£=
-|~~/ I no

    ̂̂r-,    ZH> 
     ̂f    

. , . .^   ' 

^L -^o

289 ^ ^ =|

Density 
T.C. _2_ Ranj 
Recording spe« 
Logged depth

i -»iMa»ia

=*=

     -3^-

=*§==- 

"  "" i g

... _.   l

  ̂  csss^^

,          

re inn cps
:d2Q_fymin 
460 ft.

---x-  

-=3 

   ~r-t^=
- -- - J^:--.     -   ̂  

        i*a      

       ̂   

    1=
      ̂ r

1 '^  

! '>=

pi    ̂r   

1 . O;-
1 ,.* L*^ _ f-L -^ . ^ i i ~ ^-^"^ t

Depth 
2

4., 1)

<u 1^ qj «

-0-0

-50 

-2C

-100 

-40

-150 

-20S60

-250 
- -80

-300

-100 

-350



Hole number continued

MCL-25

47-303 
03-328

28-353

53-356 
56-362

62-368
G.Q. .AC\QDCJ  *i\JO

08-411
11-413

13-420 
20-447

47-450 
50-460

Lithology

Claystone, medium-gray 
Sandstone, light-gray, 
very fine grained, some
cemented 
Claystone, medium-gray, 
silty 
Lignite 
Siltstone, medium-gray,
clayey 
Lignite
Sandstone, light-gray, 
very fine grained 
Lignite
Claystone, medium-gray, 
carbonaceous 
Lignite 
Claystone, light-greenish- 
gray, silty 
Lignite 
Claystone, light- to medium- 
gray, silty

Gamma 
T.r 2 Range 100 cps

& - 
Recording speed 3D tymin
T,npprftd fkpth 46Q ft.

tO L

I
»

, 

"°

V,

o f\r\

Density
T.C.. 2 R am»»100 CPS

& - 
Recording speed .2Jl"/min
Looped depth 460 ft.i>o r

i i i.r=   4-^^
  «te^- i   tj.

, . ' * ĵ>, _ ,_, , , ~ I ,, , , ,   . , ^y  ̂  ~M=F
11         - i      ii   - | . ' /f </ * <rr '

^K^^i^^^LLJfi^Kt

Depth
in«-

s s 
£ s

- -120

-400

-450 
-140

-500 I 

- -160"

-550

. -180 
-600

;6^ioo

-700 

  -220

-750



Hole number MCL-25

SP 
Sens, setting 
Recording s] 
Logged dept

1
20 

40

/^o

/5tO

,*,
/^o 

;go 

i^

22^) 

2W 

>ZiO-

30O 

380

5D MV

)eed_lQ.ft/min
h 46O ft.

  i       .  

      

   *z   

J!  ' ' i

1, 1

t 

\

    

R< 
Sens, se 
Record] 
Logged

 
1 -i

[

r

esistivity 
tting 50   
ngspe 
depth

F±=F=
.qZL-,-

ed^Oft/min
460 ft.

Depth

*-» <U 

4> W

-0-0 

-50

"= *  -20J
^~

ET p 

= hi 00

J i i ; -40

i ' . L

t=±= -200 60

1 [-250 
j_     ori

=

=
=

-300

-100 

-350

3*0 I 
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Hole number continued
MCL-25

SP 
Sens, setting 50 MV

Resistivity 
Sens, setting. 5Q

Recording speed_2Q. ft/ min Recording spee(&Q_ft/ min
Logged depth 460 ft. Logged depth 460 ft.

Depth

*» 0)

8

- -120

-400

-450 
-140

-500

- -160

-550

- -1801 
I

-600

r

-650 -200

-700

- -220

-750

292



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mn; MCL-26 Map:. Blue Hill Date: 8-19-78 State: ND

Elev.: 2145 ft. Location: T.149_8 , R. _§i_W , Sec._-L_ , Tract:
pVT PGL _

Measured:_12_ft..«»,375_ft.FWL, Hole size: 4 3/4 ft. Air U Water 
Lignite W«' 297-304; 334-342 _______________________

County: McLean

Drilled depth: 400 ft.
_

Cored: Yes U No

Remarks:
Lithology
Recorded by Randall Reichert

Geophysical logs 
Geologist I«CK recorded by:

Lithology
T.C.

Gamma
? Range r>(

Recording speed 2fi_"/min 
Logged depth

Density
T.C. -2_ Range 1QQ cps 
Recording speed £Q."/min 
Logged depth 400 ft.

0- 4 Sand, yellowish-brown,
clayey 

4- 40 Till, yellowish-brown,
pebbly, sandy 

40- 45 Till, olive-gray, pebbly,
sandy 

45-180 Sand, brownish-gray, very
fine grained 

180-183 Sandstone, white, very fine
grained 

183-206 Sandstone, medium-gray,
very fine grained 

206-400 No samples

293

zoo

220

300

320



Hole number continued 

MCL-26

Lithology

-

-

~~

Gamma
T.C. 2 Rang* 100 CDS

Recording speed J[CL_fr/min 

Logged depth . 4QQ, *t -

=^=.

     j      I

294

Density
T.C. 2 RanaelOO cps

i*
Recording speed ̂ 2."/min 
Logged depth 400 ft.

i ,.7i

Depth
c/l
IM

w <UII
J      

- -120

-450
H40

-500

- -160

-550

- -ISO
-600

-S5ioo
^

-700

-220

-750



Hole number MCL- 2 6

SO.
SP

Sens, setting
Recording speed 2Q ft/minRecording speed_20ft/ 
Logged depth aon ft-..

Resistivity 
Sens, setting    50_

mm 
Logged depth 4QQ ft.

Depth

4) * *

 SI

-o-o

-50

>d

rlOO

L

i-
 40

 150

^200"60i

-250

80

300

_ -100

L i
U350

i  

295



Hole number continued 
MCL-26

MV
SP

Sens, setting  ^ w ___ 
Recording speed_2Q.fr/miniRecording speed 2jQ.«/min

Resistivity 
Sens, setting.

Logged depth 400 ft. Logged depth 400 ft.

Depth

- -120

-400

 450 i 
-140

-500

- -160

-550

r
L -180

ksoo

h650 -200

-700

- -220

-750

296



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; MCL-27 .Map:.Benedict Date! 8-31-78 State: ND

Elev.: 2Q85 ft. Location; T.I5<L&, R._83_W, Sec. _3j6_ , Tract: _dddc__ Drilled depth:
y+nt FEL _ 

Measured: 8 ft. FSL, S5Q_ltJOO, Hole size: 4 3/4 in. Air U
Lignite WsL in?-in7r 160.5-164: 328-331; 333-337

County: McLean

380 ft.

Water H Cored: Yes D No

Remarks: ____________
Lithology
Recorded by: Tom Heck

Geophysical logs 
Geologistailx recorded by: Lechner

Lithology

Gamma 
T.r. 2 Range 100 cps
Recording speed 2HL*t/min 
Logged depth ft.

Density
T.C. 2 Range 100 cps 
Recording speed 2&ft/min 
Logged depth 380 ft.

Depth

-0-3 

3- 40

40- 80 
~ 80- 86

- 86- 99 
_ 99-104 
104-108 

~108-111 
~111-118
- 118-123
- 123-125 
_125-160 
_ 160-194

" 194-275 
" 275-285
- 285-287 
_ 287-301 
__ 301-303 
303-313 

" 313-322
- 322-324
- 324-332
_ 332-334
334-350

Soil, yellowish-brown,
sandy
Till, yellowish-brown,
pebbly
Till, medium-gray, pebbly
Gravel
Claystone, medium-gray
Lignite

medium-gray

medium-gray

Claystone
Lignite
Claystone
Lignite
Claystone, medium-gray
Sandstone, .
Claystone, light-gray,
silty
Sandstone
Claystone 9 dark-gray
Lignite -~~ ~"~"

Sandstone
Lignite
Claystone
Claystone
Lignite

medium-brown 
medium-gray

Claystone, 
Claystone, 
Claystone,

medium-brown
black
medium-gray

-0-0

-2C

297

.-__ - . _* -      *  --" £__  _-~  - t- -'-  -  _

-350



Hole number continued 
MCL-27

Lithology

350-380 Sandstone

T.C

Gamma 

Range 1QQ cg
Recording speed 2Q fymin 
Logged JppfK 380 ft.

Density
T.C. _JL_ Range 100 cps 

Recording speed Z2.fr/min 

Logged depth _380_Jt.

Depth

33TO

298

- -120

-400

h450 
-140

-500

- -160

-550

- -180
-600

-700

- -220

-750



Hole number MCL-27

SP 
Sens, setting  SQ
Recording speed_2& fymin 
Logged depth 380 ft

Resistivity 
Sens, setting
Recording speed_20ft/min 
Logged depth 38° ft -

Depth

-I

-0-0

-50

r -20

L
 100

f-
I 
j-150

-401

i
I-

-200~60 |

^ 250

I  -80j
I

r !
r i
i_ i
-300 

_ -100

L 
i
!-350



Hole number continued
MCL-27

Resistivity 
Sens, setting. 5Q

SP
Sens, setting _5a_M3L__ w 
Recording speed_2Q.fr/minJRecording speed^Jt/mi 
Logged depth _280_£t._ Logged depth 380 ft

Depth
2s a

ai U

- -120

-400

 450 
-I4Q

-500

- -160

-550

- -180

-600

U

h6 50 -200

-700

- -220

-750

300



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nr>: MCL-28 Map: Douglas West Date 1 8- 18- 78 State: ND County: McLean 

Elev.: 2110 ft. Location: T.M£.Se, R._a5_W, **r. 37 , Trart; hccc Drilled depth: 460 ft.
3HCTC __

20_ft.FWL, Hole size: 4 3/4 in. Air U Water E Cored: Yes Q No
Lignite beds: 215-221; 226.5-237; 312.5-317; 428.5-431

Remarks:
Lithology
Recorded by Fred O'Toole

yea Geophysical logs 
GeclogistaKx recorded by: Lechner

Lithology

Gamma 
T.C. 2 Range inn cps
Recording speed 2Q.fr/mm 
Logged depth 460 ft.

Density 
T.C. _2_ Range 100 cps

O f

Recording speed 2fiL tt/min 
Logged depth 460 ft.

Depth

4_» <U

II

0- 4 Sand, yellowish-brown,
clayey

4- 28 Till, yellowish-brown, sand} 
pebbly

28- 45 Claystone, brownish-gray, 
silty

45- 76 Claystone, bluish-gray
76- 81 Claystone, very light -bluisi 

gray
81- 83 Lignite
83- 97 Claystone, light-brownish- 

gray , carbonaceous
97- 98 Lignite
98-100 Claystone, medium-gray 

100-104 Claystone, bright-greenish- 
gray 

104-116 Sandstone, medium-gray, very
fine grained 

116-133 Claystone, medium-gray,
silty

133-135 Lignite 
135-142 Claystone, medium-gray,

silty, carbonaceous 
142-148 Sandstone, medium-gray,

very fine grained 
148-167 Claystone, medium-gray,

silty 
167-170 Claystone, dark-brown,

highly carbonaceous 
170-178 Claystone, medium-greenish- 

gray 
178-213 Claystone, medium-gray,

silty
213-217 Lignite 
217-221 Claystone, medium-gray 
221-233 Lignite 
233-260 Claystone, brownish-gray,

carbonaceous 
260-265 Sandstone, medium-gray, verv

fine grained 
265-296 Claystone, medium-gray,

silty, carbonaceous 
.296-298 Lignite 
298-304 Sandstone, light-gray, very| 301

fine grained

-0-0

-20



Hole number continued 

MCL-28

Lithology

'304-306

.306-307 
_ 307-326

"326-349

-349-350 
.350-377 
_ 377- 385

"385-398
-398-406

406-418. 

418-421

421-422
422-460

verj

Claystone, brownish-gray,
carbonaceous
Lignite
Claystone, medium-gray,
silty
Siltstone, medium-gray,
clayey
Lignite, black
Claystone, medium-gray
Sandstone, light-gray,
fine grained
Claystone, medium-gray
Sandstone, medium-gray, vex
fine grained, some cementec
stringers
Claystone, medium-gray,
silty, carbonaceous
Siltstone, light-gray,
clayey
Lignite
Claystone, medium-gray,
silty

veiy

Gamma
T.C.__2- RangplOO cps

Recording speed ?n fymin 

Logged depth

330

too

fto

Density 

T.C. J __ Range 100
Recording speed 2H^/ 

Logged depth

Depth

o 
ott,

  -120
 400

302

-500

- -160

-550

 450 
-140

- -180

-600

650 -200

700 

-220

-750



Hole number MCL-28

s
Sens, sett 
Recordin 
Logged d

v>

io 

Ko 

\t>o 

  *d

1

hO 

/zo

IK)

l(,0 

/so

200

220 

2.f<?

260 

Z&O 

30Q 

320 

3«tt 

3&? 

380

P Resistivity Depth
ino. 50 MV q c Conner 50 C

1 speed 2Q ft/min Recording speed -2Jlft/min *j w 
Pp^ 460 ft. T.^g«»^^^r^ 460 ft. % |

J. OO 1 "~"

^ 1 ' _J

V  '
     '   ;   '-^p^

1", .   d 
      I

      t

'        5^ 
       ̂

:
   =3f       [-50

L

F
    ̂̂  ^t u 'oo

1       tr^i=^= -40 
=      If;    =

^-.-l-Tpg=^ -150

[ 

V"     ^200 60

:
j  

  __ -j      [-250

) . ::  ;.   :,: i
^   ±- ' (~ i
                   t-;                 ^__

-  - --T - :   ;  I

U-= f-

       P       h 
_..    ._:         - [_ -100

"1 L
^-Z^-.^- U3 50
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Hole number continued 
MCL-28

SP
Sens. setting      -    _.-   0 ___ . 
Recording speed_2D_"/minJRecording speed _20Vniin 
Logged depth -J&SUZ&*  Logged depth

Resistivity 
Sens, setting.

Depth
CO
Ui

«* <u

My;

  -120

 400

 450 i 
-I40J

-500

- -1601

-550

_ -180 

-600

i-
K650 -200

-700

- -E20i

-750

304



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nrv MCL-29 Map: DouglasWest paf.e; 8-19-78 Staf.e: ND County: McLean
Elev.:_2J^D_~f£J_ Location: T. 150.5, R._i6-W, S?r 24 ? Trart: aaad Drilled depth: 500 ft.

Measured: J84_fti KWi 20 ft, Hole size: 4 3/4 in. Air D Water E Cored: Yes Q No
Lignite beds: 343-359; 436-440

Remarks:
Lithology
Recorded by? Fred O'Toole

Geophysical, logs 
Geologist x»X recorded by:

Lithology

Gamma
T.C. _2_ Range 100 cp 
Recording speed 2_OJ 
Logged depth 5QO ft.

Density 
T.C. _Z_ Range TOO
Recording speed 20.^1 'min 
Logged depth 500 ft.

Depth

0- 4 Sand, yellowish-brown,
clayey

4-23 Till, yellowish-brown, 
pebbly, clayey, sandy 

23- 40 Till, medium-brown, pebbly
sandy 

40- 48 Till, olive-gray, pebbly
sandy 

48- 80 Sand, brownish-gray, very
fine grained

80- 96 Siltstone, medium-brownish- 
gray, clayey

96-121 Sandstone, medium-brownish- 
gray, very fine grained 

121-127 Claystone, medium-brownish- 
gray, silty

127-133 Claystone, bright-bluish- 
gray 

133-145 Claystone, medium-gray,
silty

145-265 Sandstone, medium-gray, very 
fine grained

265-266 Claystone, bluish-gray, 
silty

266-271 Siltstone, light-gray,
sandy 

271-279 Sandstone, light-gray, very
fine grained

'279-291 Claystone, bluish-gray 
291-292 Lignite

.292-340 Claystone, medium-gray, 
silty

1+0

I

i

1

305

220

32 O

3+0

-0-0

-50

-20

-100

-40 

 150

 seer60

250 
' -80

 300

-too

-350



Hole number continued 

MCL-29

Lithology

Gamma
T CPS

Recording speed 20 fymin 
Logged fl*pfh 500 ft.

Density
T.C.J__Range 100 cps 

Recording speed j2p/t/min 
Logged dgpth 5QQ ft.

Depth

4_» O

II

340-352 Lignite
352-361 Siltstone, medium-gray,

clayey 
361-368 Claystone, medium-gray,

silty 
368-395 Sandstone, light-gray, ver}

fine grained
.395-405 Claystone, medium-gray 
405-407 Lignite 
407-410 Claystone, medium-brown,

carbonaceous 
 410-435 Claystone, medium-gray,

silty 
.435-438 Claystone, dark-brown,

carbonaceous 
438-440 Lignite 
440-500 Claystone, medium-gray,

silty

-120 

400

450 
-140

500 

-160

-550

. -180 
-600

-650
-2'00

306

-700

- -220

-750



Hole number MCL- 2 9

SP 
Sens, setting 
Recording sj 
Logged dept

;

-

Z0

30

fzo

lt>0

ISO

ZZO 

Zto 

UO

280 

360

320

360 

3XA

50 MV

>eed_20_ft/min 
h 500 ft.

   r      j-

1 ! r 
/f

V - j

  t     r-^c

'   ; ' 1

R* 
Sens, se 
Recordi 
Logged

t ' . T

jsistivity Depth 
trine 50
ng speed-2Qft/rnin ^j £ 
depth 500 ft. £ 2

r-    - -0-0

4= L

=^H L

      X_

L

j' j-l u-200 60 ! 

--,    :    H- -80

"^ . : -300

-f   i r-
-?      . -100 

^ L

i L-350

  h
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Hole number continued

MV

SP
Sens, setting _ 
Recording speed 20 
Logged depth _

Sens.
ft/min Recording speed^JLF/niin 

Logged depth 500 ft.

Resistivity Depth

8

+00

HO

1 j*f* /

-120 

400

 450 
-140

-500

- -160

-550

- -ISO
-600

-650 -200

-700

- -220

-750

308



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: MCL-30 Map: Blue Hill Date: 8-19-78 Stat.e: ND County; McLean 

FW- 2135 ft. T.oro^on. T.i5<Ls, R.8£_w, Ser. 26 , Tract: bccb Drilled depth: 460 ft. 

Measured! 2300 ft Sax. 20 ftj%£r Hole size: 4 3/4 in. Air D Water H Cored: Yes Q No 

Lignite b"% 7fi-7q ? 169-172; 299-305; 336-345; 401-405.5; ^18-422________________

Remarks: _________________________________________________________
Lithology
Recorded by Fred o'Toole___________

yw Geophysical logs 
Geologists» recorded by:   LenhriFtr

Lithology

Gamma 
T.C. _2_ Range 1QQ cpg
Recording speed 2D."/min 
Logged depth 460 ft.

Density 
T.C. _2_ Range 100_
Recording speed 2£L«/min 
Logged depth 460 ft.

Depth

0- 8 Gravel, orangish-brown ,
coarse grained 

8- 15 Till, yellowish-brown, sand}
pebbly 

15- 18 Gravel, orangish-brown,
coarse grained 

18- 50 Till, dark-gray, pebbly,
sandy 

50- 59 Claystone, medium-gray,
silty 

59- 61 Sandstone, white, very fine
grained

61- 73 Siltstone, medium-gray 
73- 76 Lignite, black 
76- 84 Claystone, medium-gray,

silty
84-103 Claystone, bluish-gray 

103-106 Claystone, medium- brown,
carbonaceous 

106-121 Claystone, medium-gray,
silty 

121-133 Sandstone, medium-gray,
very fine grained 

133-135 Sandstone, white, very fine
grained

135-170 Sandstone, medium-gray, ver 
fine grained

170-171 Lignite
171-195 Claystone, medium-brownish-

gray, carbonaceous 
195-201 Claystone, light-greenish-

gray, silty 
201-208 Sandstone, light-green,

fine grained
208-268 Claystone, medium-gray 
268-281 Sandstone, medium-gray,

fine grained
281-300 Claystone, medium-gray 
300-305 Lignite 
305-317 Claystone, medium-gray,

silty
  317-319 Lignite
  319-330 Siltstone, brownish-gray, 

carbonaceous

very

-0-0

-2C

309



Hole number continued 

MCL-30

Lithology

Sandstone, medium-gray,
very fine grained
Lignite
Sandstone, medium-gray,
very fine grained
Claystone, medium-gray
Sandstone, medium-gray,
very fine grained
Claystone, brownish-gray,
carbonaceous
Limestone, dark-gray
Lignite
Claystone, medium-gray,
silty
Lignite
Claystone, medium-gray
Lignite
Claystone, medium-gray,
carbonaceous
Lignite
Clays-tone, medium-gray,
silty, carbonaceous

Gamma
T.C. 2 Range 100 cps

Recording speed JLO-fr/niin 
Logged depth 460 ft-.. 

^

Density 
T.C. __JL_ Range 100 cps
Recording speed.^O 

Logged depfh 460 ft.

Depth

310
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Hole number MCL-30
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Hole number continued 
MCL-30

SP
Sens* setting 50 MV 
Recording speed^2_^/rain!Recording speed^On/min 
Logged depth 4fin ft. Logged depth

Resistivity 
Sens, setting. 5Q

4fin ft.

Depth

8

JSO

too

+20

w

i-400

-120

450 
-140
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- -160

-550

- -180
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r
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: MPT.-^I______Map: Blue Hill____ Date: 8-17-78 State: ND County: McLean» AWAW * ̂  \J» J- lvu-r*^ J -*- ATJ.CI.L/   *^«~ » »* -  _--          _. , .. _L _ ._ -UXClbV'   vj g^i J r , * - *-* I»C*WW»   "''_--   ^^V_T UAA&k T « .._. ___ _____ -

Elev.:_212_L_fl^_Location: T.150_S: , R- 86w.Sp.r. 2Q , Trart: dccc Drilled depth: 460 ft. 

Measured 27 ft. fsf,2584 f^Jk, Hole size: 4 3/4 in. Air D Water B Cored: Yes Q No 
Lignite beds: Q9-QR f ^l-^fi ? 348-356; 404-420; 439-442 _____________________

Remarks: ____________________
Lithology
Recorded by Bandall Reichert

yes Geophysical logs 
Geologist 3B6o recorded by: Lechner

Lithology

Gamma 
T.C. 2 Range 100 CPS
Recording speed 2LQ/t/rnin 
Logged depth 460 ft.

Density
T.C. _!_ Range 100 CP S 
Recording speed 212. "/min 
Logged depth 460 ft.

Depth

- 0- 13 Till, yellowish-orange,
- pebbly

13- 20 Till, medium-gray, pebbly 
20- 25 Gravel, very light-pink, 

fine-to coarse-grained
~ 25- 48 Till, dark-gray, pebbly
- 48- 56 Gravel, light-yellowish- 
_ orange, fine-to medium- 

grained
" 56-75 Claystone, medium-gray, 
~~ silty
- 75- 86 Sandstone, greenish-gray,
- very fine-to fine-grained 
_ 86- 88 Claystone, medium-gray 
_ 88- 90 Lignite, black

90- 95 Claystone, green, silty, 
~" silty, carbonaceous 
~ 95-117 Claystone, greenish-gray
- 117-120 Siltstone, very dark -brown,
_ clayey, carbonaceous
_ 120-145 Claystone, greenish-gray,

silty, carbonaceous 
~ 145-161 Siltstone, greenish-gray,
- sandy
- 161-165 Lignite, black
_ 165-182 Claystone, greenish-gray,

silty, carbonaceous 
182-186 Siltstone, greenish-gray, 

~~ clayey, carbonaceous
- 186-187 Sandstone, white, very fine
- grained
_ 187-192 Claystone, greenish-gray,
_ silty

192-200 No samples 
" 200-210 Siltstone, greenish-gray,
- clayey, carbonaceous
- 210-222 Claystone, medium-gray, 
_ silty, carbonaceous 
_ 222-223 Lignite, black

223-233 Claystone, medium-gray, 
~" silty, carbonaceous 
~ 233-235 Lignite, black
- 235-255 Claystone, greenish-gray, 
_ silty, carbonaceous

^

loo

13.0 

IfO 

IdO 
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2oo 

210 

MO 

240 

^50 

so<o
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Hole number continued 

MCL-31

Lithology
T.C..

Gamma
RangplOQ CDS

Recording speed_2Q_ft/min 
Logged flepfli 460 ft.

Density
T.C.__2_ Range 100 cps 

Recording speedJi^/Vm 

Logged depth 460 ft

Depth

II

255-270 Sandstone, greenish-gray, 
very fine to fine-grained

270-288 Claystone, greenish-gray, 
silty

288-289 Siltstone, brown, carbon­ 
aceous

289-326 Claystone, greenish-gray, 
silty, carbonaceous

326-327 Lignite, black
327-330 Claystone, medium-gray,

carbonaceous 
330-335 Lignite, black 
335-350 Claystone, greenish-gray,

silty, carbonaceous 
350-355 Sandstone, greenish-gray,

very fine to fine-grained 
355-361 Lignite, black 
361-375 Claystone, greenish-gray,

silty
375-383 Lignite, black 
383-390 Claystone, medium-gray,

silty, carbonaceous 
390-395 Sandstone, greenish-gray,

very fine to fine-grained 
395-417 Clasytone, light-greenish-

' gray, silty 
417-423 Lignite, black 
423-453 Claystone, medium-gray,

carbonaceous
453-454 Lignite, black
454-460 Claystone, medium-gray, 

carbonaceous

-500 

^ -160

-550

- -180
-600

-700

- -220

-750
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Hole number MCL-31
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Hole number continued
MCL-31

SP Resistivity
Sens, setting ___JiD_J!CZ__ Sens- settingWW4AM* ~j  ^» ---  -.-»-. |g MMMN^MU^MMMMtalVMHB^M '»**» * *» W^PW*»»«l ^Ma^MMBm^MMMWMMMMMHA

Recording speed_2£L-&/minJRecording speed 20n:/min 
Logged depth 460 ft. Logged depth 460 ft

Depth
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NORTH DAKOTA GEOLOGICAL SURVEY

HolftNn: MCL-32 Map: Blue Hill Date: 8-9-78 State: ND

FW- 2190 ft. T.nrari«n. T. ISO «., W.87 W
KMk PEL , 

Measured: 702 ft. FSL, 6 ft. XSBX, Hole Size

, Sec._12_, Tra 
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Hole number continued 

MCL-32

Lithology
T.C.

Gamma 

Range
Recording speed_20_fymin 

Logged depth

318

Density
T.r. 2 Rang<> 100 CPS

Recording speed-2J2.fr/min 
Logged depth.

Depth
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-600
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-750



Hole number MCL-32
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Hole number continued

MCL-32

5Q
SP

Sens, setting_
Recording speed_2JLfr/min|Recording speed 
Logged depth 540 ft. Logged depth 540 ft/

Resistivity 
Sens, setting.

Depth
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:. Map: Roseglen

2178ft.

.Date:_8__lQzI8State: ND County; McLean
, R.87_§ § Sec. 3 , Tract: aaaa Drilled depth: 52° ft -

~ ~~ Cored: Yes Q NoMeasured:_6£L_f-___i_Sk, ^n ffgaft, Hole size: 4 3/4 in. Air CD Water 
?- 181-184; 261-264; 404-412; 463-470__________________________

Lithology
Recorded by Randall Reichert

Geophysical logs 
re con

Lithology

Gamma 
T.C._2_ RangeiQQ cps  - _   _ ^   _ _  j^  

Recording speed 20tt/min 

Logged depth

0- 3 Sandstone,.yellowish-brown,
very fine grained 

3- 28 Till, yellowish-brown,
pebbly, sandy 

28- 65 Sandstone, yellowish-gray,
very fine- to medium-grained 

65- 67 Claystone, dark-gray, car­ 
bonaceous

67- 68 Lignite, black
68- 73 Claystone, medium-gray,

silty, carbonaceous 
73- 76 Sandstone, yellowish-gray,

very fine to fine-grained 
76- 88 Claystone, medium-gray,

silty 
88- 92 Claystone, dark-brown, silt

carbonaceous 
92-103 Claystone, medium-gray,

103-104 Lignite, black
104-117 Claystone, medium-gray, 

silty
117-122 Siltstone, medium-gray, 

clayey
122-135 Claystone, medium-gray, 

silty
135-163 Sandstone, medium-gray,

very fine grained, carbon­ 
aceous

163-164 Lignite, black
164-165 Sandstone, greenish-gray, 

silty, carbonaceous
165-167 Lignite, black 
167-170 Claystone, greenish-gray, 

silty, carbonaceous
170-171 Lignite, black
171-180 Claystone, medium-dark-gray

silty
180-184 Lignite, black 
184-193 Claystone, green, silty,

carbonaceous
193-194 Sandstone, greenish-gray,

very fine grained, cemented
194-203 Claystone, green, silty, 

carbonaceous
321 ^-350



Hole number continued

Lithology

-203-206

-206-210 
.210-215

"215-253

-253-260

_260-265 
"265-310

- 310-325

.325-328 
_328-370

" 370-37L

- 371-376

.376-377 
_377-39Q

- 390-391

_ 391-400
400-410

"410-415

"415-435 

_435-460 

"460-464

- 464-502

_502-503 
_ 503-510

"510-520

Claystone, medium-gray 
Lignite, black 
Claystone, green, carbon­ 
aceous
Claystone, greenish-gray, 
silty, carbonaceous 
Claystone, medium-gray, 
carbonaceous 
Lignite, black 
Claystone, medium-gray, 
silty, carbonaceous 
Sandstone, greenish-gray, 
very fine to fine-grained 
Lignite, black 
Claystone, dark-gray, silt: 
carbonaceous 
Sandstone, white, very fino 
grained, cemented 
Claystone, dark-gray, 
silty, carbonaceous 
Siltstone, white, clayey 
Claystone, dark-gray, 
silty, carbonaceous 
Siltstone, dark-brown, 
clayey, carbonaceous 
Claystone, medium-gray, 
Lignite, black 
Siltstone, greenish-gray, 
clayey, carbonaceous 
Claystone, greenish-gray, 
silty, carbonaceous 
Siltstone, greenish-gray, 
sandy, carbonaceous 
Sandstone, green, very 
fine to fine-grained 
Claystone, dark-gray, 
silty, carbonaceous 
Lignite, black 
Claystone, dark-gray, 
silty, carbonaceous 
Claystone, green, silty, 
carbonaceous

Gamma

T.C.-2__ Range _LQQ_c&s 
Recording speed -ZP  
Loggedrkpth 5?n ft-

322

Density
T.C. _2__RangelQO cps 

Recording speed-^O 

Logged depth 520 ft.

Depth

4_> O

r550

- -180

-600

-700

- -220

-750



Hole number MCL-33

SP
Sens, se 50 MV
Recording speed_2D_ ft/min 
Logged depth 520 ft.

Resistivity 
Sens, setting 
Recording
Logged depth 52Q ft.

Depth

<u o> 
OH S
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Hole number continued 
MCIr-33

Resistivity 
Sens, setting.

SP
Sens, setting SQ-JfiZ___ w _ 
Recording speed_2Q_ ft/minJRecording speed2a«/min 
Logged depth __J52JL_f£*_ Logged depth _52jQ_JiiL

Depth
CO
u

.j. 4)<5 **« u
tu <sE

- -120
-400

-450 i 
-140

-500

- -160

-550

- -1801

-600

-650 -200
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- -2201
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn ; MCL-34 Map: Blue Hill Date: 8-9-78 State: ND County: McLean

, R._8£_W , Sec. 4 , Tract: ccbb Drilled depth: 500 ftElev.: 21,55 ft. Location: T.
OkHp f

Measured : 1056 ftJ§L T 72 ft. FWL, Hole size: 4 3/4 in. Air U Water 

Lignite beds:   113=121.; 417-43Q: 475-480 ___________ _ __

^__

Cored: Yes Q No

Remarks: __
Lithology 
Recorded by:. Randall Reichert

Geophysical logs 
Geologistafcx recorded by:

Lithology

Gamma
T.C. 2 Range 100 cps 
Recording speed 2Q.fymin 
Logged depth  5Qfl ft.

Density
2_ RangeLOO cps

Recording speed 2D.fr/min 
Logged depth 500 ft.

Depth

0- 3 Sand, medium-gray, clayey 
3- 10 Till, yellowish-brown,

sandy, pebbly 
10- 20 Sand, brownish-gray, very

fine grained 
20- 35 Till, yellowish-brown,

sandy 
35- 80 Sand, brownish-gray, very

fine grained 
80- 82 Lignite, black 
82-113 Sand, brownish-gray, very

fine grained 
113-118 Lignite, black 
118-120 Claystone, medium-brown,

silty, carbonaceous 
120-135 Claystone, medium-greenish- 

gray
135-150 Claystone, light-greenish- 

gray, carbonaceous 
150-155 Lignite, black 
155-173 Claystone, medium-gray,

silty 
173-214 Sandstone, light-gray, very

fine grained, carbonaceous 
214-219 Siltstone, medium-gray,

clayey 
219-223 Sandstone, medium-gray,

very fine grained 
'223-252 Siltstone, medium-gray,

sandy 
. 252-312 Sandstone, medium-gray, verr

fine grained
312-332 Claystone, medium-gray 
332-335 Lignite, black

-0-0

-20

-10

-350



Hole number continued 

MCL-34

Lithology

Gamma 

- Range 100 cps.T.C._
Recording speed _2jQjt/min
Logged depth 500 ft-.

Density 

T.C._2_Range inn
JDepth

Recording speed J-O 

Logged depth 500 ft;

j_> a

-335-415 Claystone, medium-gray,
silty

m 415-417 Lignite, black 
417-420 Claystone, medium-brown,

carbonaceous
-420-433 Lignite, black
-433-459 Claystone, medium-gray 
_459-500 Claystone, medium-brown, 

carbonaceous, silty

h -160

1-550
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Hole number MCL-34

SP
Sens, setting 50 MV 
Recording speed_2Q_ ft/mini 
Logged depth 500 ft.

Resistivity 
Sens, setting 50

Recording speed-20-fr/mi 
Logged depth 500 ft

Depth 

2
*J <U
<U * »
OJ <U

fa 2

-0-0

-50

L
-20

L

-40
1-150

Lzoo'60

^-250

-80

-300

j~

h
}_ -100:
I

L 
i
L-350

380

327



Hole number continued
MCL-34

SP
Sens, setting w ..___ 
Recording speedJlflL-ft/min Recording speed2H"/min

Resistivity 
Sens, setting. 5Q

Logged depth 500 ft. Logged depth 500 ft,

Depth

8u*
o

- -120

-400

 450 I 
-I40J

I

- -160

-550
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-650 -200
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NORTH DAKOTA GEOLOGICAL SURVEY

Map: Blue HillHole N<
Elev.: 3163 ft. Location: T.150.S, R._S£_W, Sec.

I: 32 ft. ?§£ 135 ftjj£r Hole size: 4 3/4 in - Air D Water

Date:_§zlZzZi State: ND County: McLean 

, Tract:_GCCIG_ Drilled depth: 500 ft.

Cored: Yes Q No
Lignite ^«'_ 123-125; 350-365; 414-417; 441-444

Remarks: __
Lithology 
Recorded by:.

Geophysical logs 
Geologist NO recorded by: ____Lechner

Lithology

Gamma
T.C. 2 Range 100 nps 
Recording speed 20.i 
Logged depth 5QQ ft.

Density
T.C. -2_ Range 100 cps 
Recording speed -2P-.fr/min 
Logged depth 500 ft.

Depth

-0-3 Sand, medium-gray, clayey,
_ very fine grained

3- 8 Sand, yellowish-brown, very
	fine grained 

" 8- 55 Till, yellowish-brown,
- pebbly, sandy
- 55- 57 Gravel, yellowish-brown,
_ medium-to coarse grained

57- 60 Till, yellowish-brown, very
~~ sandy

- 60- 87 Till, olive-gray, sandy,
- pebbly
- 87-102 Sandstone, medium-gray,
_ very fine grained
_ 102-115 Claystone, medium-gray,

	silty
" 115-126 Claystone, greenish-gray,
~" silty

- 126-130 Claystone, creamy white,
_ carbonaceous
_ 130-131 Lignite
131-136 Claystone, light-brown,

~~ carbonaceous
- 136-288 Sandstone, greenish-gray,
- very fine grained
_ 288-290 Lignite
290-301 Claystone, medium-gray

~~ 301-310 Sandstone, medium-gray,
"~ very fine grained
- 310-325 No samples 
_ 325-338 Claystone, medium-gray, 

	silty, carbonaceous

329
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Hole number continued 

MCL-35

Lithology

Gamma
TC 2 100 CPS

o r\ /* 
Recording speed  "/min
Logged depth 5QQ ft.

Density 
2 10° CPS

Depth
T.C._JL_ Range 1UU CPS 

Recording speed JiOft/mm 
Logged depth 500 f ~

338-352 Lignite 
352-354 Claystone 
354-357 Lignite 
357-359 Claystone 
359-361 Lignite 
361-385 Sandstone, light-to medium- 

gray, very fine grained
385-386 Limestone, dark-gray
386-405 Claystone, medium-gray,

silty 
405-410 Claystone, medium-brown,

silty, carbonaceous 
.410-413 Lignite 
413-444 Claystone, light-gray
444-445 Lignite
445-460 Claystone, medium-gray, 

carbonaceous
 460-462 Lignite, black
 462-467 Claystone, medium-gray,

carbonaceous 
467-477 Sandstone, light-gray,

very fine grained 
477-481. claystone, medium-gray,

carbonaceous
 481-483 Lignite 
.483-486- Claystone, medium-gray 
486-500 Sandstone, light-gray, ver} 

fine to fine-grained

-550

. -180 
-600

-650
-2'00

700 

-220

f-750

330



Hole number MCL-35

s
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Logged d<
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Hole number continued 

MCL-35

SP Resistivity 
Sens, setting _Ji£l MV___ Sens, setting 50_____ 
Recording speed__2_Q_ ft/mnxRecording speed2Q.it/ min 
Logged depth _5_QD_f±>_ Logged depth son f-t-.

Depth

332



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn: MCL-36 Map: Douglas-West Date: 8-18-78 State: ND
N _ _ E

. County: McLean
Elev.r 2069 ft. Location: T.150.S, R.85 w, S«»r. 10 , Trart: aaaa Drilled depth: 400ft.

PJJT FEL
Measured:^JL_ft^_ m* 90 ft. w?15, Hole size: 4 3/4 in. A^ [J Water E Cored: Yes Q No
Lignite be^v_ 151-164; 252-255; 304-306.5___________

Remarks:           _____________________________________________ 
Lithology
Recorded V»y Fred O'Toole

Geophysical logs 
Geologist 2»ox recorded by: __JLacJbner_



Hole number continued 

MCL-36

Lithology

Gamma
T.C.-2__ Range 1QQ cps

Recording speed _2JGL.ft/min 

Logged depth 40Q ft.

Density 

T.C._2_
Depth

CPS
Recording speefl 20ft/min

Logged depth 400 ft.

345-353 Claystone, medium brownish- 
gray, carbonaceous

353-358 Sandstone, medium-gray, very 
fine grained

358-400 Claystone, medium-gray, 
silty

334

- -120
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-450 
-140

-500

- -160

-550
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-600

-700 

-220

-750



Hole number MCL-36

SP 
Sens, setting 
Recording s] 
Logged dept

20

4-0
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Hole number continued 
MCL-36

SP
S*»ns. setting 50 M7

Recording speed 20 ft/min 
Lopped depth 400 F-K

-

Resistivity 
Sens, setting 50
Recording speed2ojt/min 
Lopped depth 400 ft.

_

Depth 
M
b 

« «

u u

- -120

-400

  i
i

-450
-140

-500

-

- -160

-550

- -180
-600

-

-650 -200

-700

-

- -220

-750
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NORTH DAKOTA GEOLOGICAL SURVEY

County; McLeanHole Nrv MCI.-37 Map; Douglas West Date: 8-18-78 Sfate: ND ^ __________

Elev.: ?Q5R ft  Location: T.JL50*, R._g5_w, .Sep. 13 , Trart: ccbc Drilled depth: 360ft.
OTIB .SBK _ _

Measured: 780 ft. FSL t 130 ftgyL, Hole size; 4 \/A in. Air M Water B Cored: Yes Q No

Lignite beds: 147-160; 232-234; 240-243; 280-282; 305-307____________________

Remarks: _____________
Lithology
RecordedFred O'Toole

Geophysical logs 
Geologist neoc recorded by: Lechner

Lithology

Gamma
Range 100 cps

Recording speed20_"/mi 
Logged depth 360 ft.

Density
T.C. -2_ Range 100 CPS 
Recording speed 2D.fr/mir 
Logged depth 360 ft.

Depth

~" 0- 8 Sand, yellowish-brown,
- clayey
- 8- 25 Till, yellowish-brown,
_ pebbly, sandy
_ 25- 38 Till, dark-olive-gray,

	pebbly, sandy 
38- 50 Claystone, bluish-gray,

- silty
_ 50- 60 Sandstone, bluish-gray, ver^

	fine grained
~~ 60- 69 Siltstone, bluish-gray,
~~ clayey, carbonaceous strinc
"" 69- 78 Claystone, bluish-gray.
- 78- 82 Claystone, greenish-gray^
- 82- 85 Siltstone, medium-gray
_ 85-104 Claystone, medium-gray,
_ silty
104-105 Lignite, black

""105-140 Claystone, medium-gray,
- silty
-140-151 Lignite, black
_151-156 Claystone, medium-gray,

	silty, carbonaceous 
"" 156-196 Claystone, medium-gray 
""196-200 Claystone, brownish-gray,
- carbonaceous
- 200-232 Claystone, medium-gray,
_ silty
_ 232-234 Lignite
234-236 Claystone

"236-237 Lignite
- 237-27'6 Claystone
_ silty
_ 276-278 Lignite
278-300 Claystone

~" bentonite
~" 300-302 Lignite
- 302-305 Claystone, light-brown,
__ carbonaceous
__ 305-318 Claystone, light-to medium-
_ gray
318-324 Sandstone, light-gray, very

~~ fine grained

ers

medium-gray,

brownish-gray; 
stringers ; i ! i^

337

Uo 

280

1ZO
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-50

-20

-100

-40
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Hole number continued 

MCL-37

Lithology

Gamma

T.C.-2__ Range 1Q0_£E>£ 
Recording speed 2Q ft/: 

Logged depth __3j60_ft

Density Depth 
T.C.__2__ Range 100 cps
Recording speed .2Qft/min 
Logged depth 360 ft

324-360 Claystone, light-to medium- 
gray, silty

338

- -120
-400

h450 
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-500

- -160

-550
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-600

1-650-2i00

-700
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Hole number MCL-37

SP 
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Recording s 
Logged dept
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Hole number continued
MCL-37

SP
Sens, setting JLCLJC^___ 0_______ 
Recording speed _2P__ &/ min Recording speed2pjt/min

Resistivity 
Sens, setting.____5Q_

Logged depth 36Q f-t. Logged depth 360 ft

Depth
en

S

- -120

-400

-450 
-I40i

-500

- -160

-550

i

L -180

K600

H650 -200

-700

- -220

-750
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NORTH DAKOTA GEOLOGICAL SURVEY

.Map:. Garrison Date: 8-29-78 County: McLeanHole No:_MCL=3a_
Elev.: 1965 ft. Location: T.148.S , R.85_w, Sec._JJ_ , Tract:_bbbh__Drilled depth:_lQOLft.___

Measured:JJS-lts. W 25 ft.   Hole size: 4 3/4 in. Air D ^ater E Cored: Yes D No
Lignite beds: 52-55 5 124-126.5; 190-196; 220-222; 241-244;^288-291

Remarks: ________________
Lithology
Recorded by: Clarence Carlson

Geophysical logs 
Geologist Htox recorded by:

Lithology

Gamma
T.C. 2 Ranee 100 cps / 
Recording speed 2_2.tt/min 
Logged depth 300 ft.

Density
T.C. -2  Range 100 cps 
Recording speed 10.fr/min 
Logged depth 300 ft.

Depth

0- 3 Soil, silty loam, yellowish- 
brown 

3- 24 Till, yellowish-borwn,
silty, clayey 

24- 26 Claystone, yellowish-brown,
silty 

26- 30 Siltstone, light-gray,
clayey 

30- 36 Claystone, brownish-gray,
carbonaceous 

36- 45 Siltstone, light-gray,
clayey

45- 48 Claystone, medium-gray 
48- 50 Claystone, brownish-gray,

carbonaceous
50- 53 Siltstone, light-gray 
53- 55 Claystone, light-gray,

carbonaceous
55- 56 Lignite
56- 65 Claystone, brownish-gray to

medium-gray
65- 75 Claystone, greenish-gray 
75- 80 Siltstone, greenish-gray 
80-120 Sandstone, light-gray, very

fine grained 
120-124 Claystone, brownish-gray,

carbonaceous 
124-126 Lignite
126-135 Claystone, greenish-gray 
135-153 Siltstone, medium-light-gra 
153-175 Claystone, medium-gray,

silty
175-180 Siltstone, light-greenish-gray 
180-192 Claystone, medium-light-gra 
192-200 Lignite 
200-208 Claystone, medium-gray 
208-220 Siltstone, medium-light-gra r
220-221 Lignite
221-235 Claystone, medium-light-grar 
235-240 Claystone, medium-gray
240-241 Lignite
241-250 Claystone, medium-light-gra^ 
250-255 Siltstone, medium-light-graf 
255-258 Claystone, brownish-gray 341

-0-0

-50

-20

_ -100

-350



Hole number continued 

MCL-38

Lithology

Gamma

T.C. 2 Range 100 cps 
Recording speed _2Q_J 
Logged Hpprh 3QQ ft.

Density
T.C. 2 Range 100 cps 
Recording speed-20/Vmin 
Logged depth 300 ft.

Depth

258-273 Claystone, light-greenish- 
gray, silty

.273-278 Siltstone, light-greenish- 
gray

278-286 Claystone, light-greenish- 
gray

 286-290 Lignite
.290-300 Claystone, brownish-gray

- -120

-400

-450 
-140

-500

- -160

-550

- -180

-600

-650
-aoo
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Hole number MCL- 3 8

SP
Sens, setting 5Q MV
Recording speed _20_ ft/min Recording
Logged depth 3QQ

Resistivity 
setting ____50

ft.Logged depth 3QQ ft.

Depth

2
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Hole number continued

SP
Sens.

Resistivity 
Sens, setting.

Recording speed_2Q_fyminiRecording speed20n/min 
Logged depth __300J:t._ Logged depth 300 ft.

Depth

- -120

-400

 450 I
-1401

-500

- -160

-550

- -I80|

-600

^650 -200

-700

^ -220

-750
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: MCL-39 Man; Lake Nettie pate . 8-31-78 sta<.e .
N K 

Elev.;JL£5i ft. Location: T 147 x , R.82_w, Sec. _2fi_, Tract:
FNL FEL

Measured: jLLLJt*. FOB, 25 ft. FW*; Hole size: 4 3/4 in. Air D

ND County:. McLean

Drilled depth: 200 ft.

Water Cored: Yes Q No
Lignite beds: 108-112; 139-141

Remarks: __________
Lithology
Recorded by: Tom Heck

Y Geophysical logs 
Geologists* recorded by: Lechner

Lithology

Gamma
2 Range 1QQ CDST.C..

Recording speed 2H"/nrin
Logged depth 200 ft.

T.C.

Density
2 Ranee 100 cps

c Recording speed 2H tt:/min
Logged depth 200 ft.

Depth

0- 1 
1- 22 

22- 60 
60- 67 
67- 70 
70- 80 
80- 96 
96-104

104-108 
108-118 
118-120 
120-128 
128-132
132-133
133-139 
139-142 
142-172 
172-176

176-200

Soil, yellowish-brown, sandj
Till, yellowish-brown, pebbly
Till, medium-gray
Sandstone
Lignite
Claystone, medium-gray
Sandstone
Claystone, dark-brown,
carbonaceous
Lignite

medium-brown 
greenish-brown 
medium-brown 
greenish-gray

-0-0

-20

Claystone
Claystone
Claystone
Claystone
Lignite
Claystone
Claystone
Claystone

medium-brown
dark-gray
medium-gray

Sandstone, light-gray, very
fine grained
Claystone, medium-gray

345
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Hole number continued 

MCL-39!

Lithology

Gamma 
T.C 2 Range 100 cps

Recording speed _2£L&/min 
Logged depth 200 ft.

rP
Density

T.C. 2 Range 1 
Recording speed -IQjfr/mi 
Logged flgpA' 200 ft

Depth

II-

  -120

-400

450 
-140

500

- -160

-550
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-650
 2"00

-700

- -220

-750
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Hole number MCL-39

SP 
Sens, setting  5_0_ MV
Recording speed_ZD_ ft/min 
Logged depth 200 ft.

Resistivity 
setting 50

Recording speed2H&/min 
Logged depth 200 ft.

Depth
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Hole number continued
MCL-39

MX7

SP
Sens* setting______ . 9 ___ 
Recording speed .20 fr/minJRecording speed20n/min 
Logged depth __2QQ_£t_ Logged depth ?nn f-t-

Resistivity 
Sens, setting _____5£L

Depth
CA
U

M U

U 4j

348

- -120

 400

 450 i 
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-500

- -160

-550

- -180
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-700
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-750



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; RS-1 Map: Wolf Butte Date: 9-7-78 State: ND County: Adams

Location: T.131*, R._17_W, Sec._20 

68 ft IJEK, 15 ft rent Hole size: 4 3/4 in Air D

FW.2,845 ft

Measured:
Lignite M*'_ 185-188; 202-205; 254-257; 280-282.5

360 ft, Tract: _bbbb_ Drilled depth:

Water [x] Cored: Yes D No

Remarks: __
Lithology 
Recorded by: Tom Heck

Yw Geophysical logs 
Geologist x? recorded by: Lechner

Lithology

- 0-3 Sand 
_ 3- 21 Claystone, greenish-gray 

21-22 Lignite 
"" 22- 25 Claystone, light-green 
~~ 25- 27 Claystone, greenish-gray 
- 27-28 Claystone, medium-brown
- 28- 34 Claystone, greenish-gray 

34- 60 Claystone, medium-gray 
60- 72 Sandstone 

- 72- 78 Claystone, medium-gray 
- 78- 79 Lignite 
- 79- 80 Claystone, brown 

80- 91 Claystone, medium-gray, 
_ silty

91-119 Claystone, greenish-gray 
119-125 Claystone , light-gray 

~ 125-127 Lignite 
- 127-144 Claystone, light-gray 

144-145 Lignite
145-151 Sandstone
151-159 Claystone, greenish-gray 

"" 159-168 Claystone, light-gray 
- 168-170 Lignite 
- 170-180 Claystone, light-gray 
_ 180-182 Lignite 

182-186 Claystone , light-brown 
186-203 Claystone, light-gray 
203-235 Sandstone 
235-253 Claystone, dark-gray

- 253-256 Lignite 
_ 256-260 Claystone, dark-gray 

. 260-340 Sandstone -   "" 

_ 340-360 Claystone, medium-gray

Gamma
T.C. 2 Rang" 100 eps

Recording speed 20.rt/min
Tapped H"pfh 360 ft
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T.C. 2 Range 100 cps

Recording speed ^P-^/min 
Logged depth 360 ft
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Hole number continued

RS-1

Lithology

Gamma 
T.C 2 Range. 100
Recording speed 20 ft/min 
Logged Hppt-h 360 ft

Density 
T.C __L_ Range 100 CPS

Depth

Recording speed 2J2."/min 
Logged depth 360 ft

340-360 Claystone, medium-gray

- -120
-400
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-500

- -160

-550
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Hole number RS-1

SP
Sens, setting 50 MV 
Recording speed_2D ft/min 
Logged depth 36Q ft

ResistivityA^*»tfM?*Jk V *«> J

Sens, setting   SO    
Recording speed-2nft/min 
Logged depth 360. ft  

Depth
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Hole number continued 
RS-1

SP 
Sens, setting 50 MV ^___ _____
Recording speed_2£ fr/niinJRecording speed2D."/min 
Logged depth __3§Q_ft_ Logged depth 360 ft

Resistivity 
Sens, setting. 50

Depth

- -120

 400

-450 
-1401

-500

- -160

-550

L -180 
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-650 -200

-700
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Hole No:__Ra=2_

NORTH DAKOTA GEOLOGICAL SURVEY

.Map: Ehler Lake ND_ Pat*: 9-5-78 Sfafe: __ 

Elev.:_2*J_ljQ__£J-_Location: T.lUsP, R.2§_W, Sec._§__ , Tract:_____£_££_ Drilled

County: Adams

220ft

Measured:_1282__ft, 2620 ft 

Lignite beds: 86 1 5-39

Hole size: 4 3/4 in Air D Water B Cored: Yes D No

Remarks:
Lithology
Recorded by Tom Heck

y^ Geophysical logs 
Geologist aac rec6rded by: Lechner

Lithology

- 0-2 Sand 
_ 2-5 Claystone, yellowish-brown 

5- 14 Claystone t dark-gray
14- 25 Claystone, light-gray 
25- 26 Claystone, light-brown 
26- 28 Lignite 

- 28- 35 Claystone, light-brown, 
silty 

"~ 35- 36 Claystone, orangish-brown 
36- 44 Claystone, grayish-green

- 44- 47 Claystone, medium-gray 
- 47- 49 Lignite 

49- 51 Claystone, medium-gray 
_ 51- 59 Claystone, medium-gray 

59- 61 Claystone, medium-gray 
61- 73 Claystone, greenish-gray 
73- 75 Lignite 
75- 79 Claystone, dark-gray 
79- 82 Claystone, greenish-gray 
82- 85 Lignite 
85- 98 Claystone, medium-gray 
98-100 Sandstone, cemented 
100-111 Claystone, medium-gray

- 111-112 Lignite 
- 112-120 Claystone, medium-gray 

120-121 Claystone, medium-brown 
121-129 Claystone, greenish-gray 
129-155 Claystone, dark-gray, 

silty 
- 155-156 Lignite 
_ 156-157 Claystone, light-green 
__ 157-166 Claystone, medium-gray 

166-167 Sandstone, light-gray, 
"" silty 
- 167-170 Claystone, light-gray, 
- silty 
  170-177 Claystone, medium-gray 
_ 177-185 Claystone, dark-gray 

185-191 Claystone, light-gray, 
~~ silty 
~~ 191-217 Claystone, medium-gray 
- 217-218 Lignite 
- 218-220 Claystone, dark-gray

Gamma 
T.r. 2 Rang* 100 cps
Recording speed 2Q.fymin
T.ng«»H HpptJi 220 ft
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Density
T.r. 2 Ranpe 100 cps

O f

Recording speed 2Q."/min 
Logged depth 220 ft
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Hole number continued 
RS-2

Lithology

Gamma
100 CPS

Recording speed 20 ft/ 

Logged depth __22p_ft

Density Depth 
T.C._2_ Range 100 cps

Recording speed 20} 
Logged depth 220 ft

w O

  -120

-400

 450 
-140

500

  -160

-550

-180 

 600

-700

- -220

-750

354



Hole number RS-2

SP
Sens, setting  50 MV   
Recording speed_2Jl ft/mini

220 ft

Resistivity 
setting. 50

Recording speed-2Hft/mm 
Logged depth 22Q ft 

Depth

5J 1>
a. 2

1

to

30 \

^a

£

-0-0

-50

(-100

-40

200 60

p- I

i

^250

r- -80

-100 

L 

-350

i  
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Hole number continued 
RS-2.

Resistivity  / 
Sens. Mttiny. 5n ^7 Sens, setting go
Recording speed_2D.fr/min|Recording speed-2ffc/ 
Logged depth 220 -F-K SLogged depth 22n  

Depth

^ <u
8

- -120

 400

 450 
-140

-500

- -160

-550

-180

-600
-

h650 -200

-700

- -220!

-750

356



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No; RS-3 Map: Ekler Lake pate: 9-5-78 Stafe: ND County: Adams

Elev.: 2,678 ft Location: T.O22.*, R.2£_w, Sec.

Measured:_30_Jt 285
, Tract:-J2bJab_ Drilled depth: 240 ft

Hole size: 4 3/4 in Air D Water S Cored: Yes Q No
Lignite beds: 120-122.5

Remarks: ____________
Lithology
Recorded by:    Tom Heck

Geophysical logs 
Geologist HX recorded by: Lechner

Lithology

_ 0- 35 Sandstone 
__ 35- 37 Claystone, yellowish-brown 

37- 43 Claystone, greenish-gray 
~~ 43- 50 Claystone, dark-gray

50- 61 Claystone, medium-gray 
61-63 Lignite 
63-67 Claystcme, medium-gray 
67-104 Claystone, light-gray, 

~~ silty 
104-105 Claystone, medium-gray 
105-106 Lignite 

- 106-115 Claystone, medium-gray 
115-117 Claystone, dark-gray 
117-118 Claystone, medium-gray
118-126 Claystone , light-gray 

~~ 126-130 Lignite 
  130-141 Claystone, medium-gray 
- 141-143 Lignite 
_ 143-147 Claystone, greenish-gray 

147-155 Claystone, medium-gray 
155-158 Lignite 
158-160 Claystone, medium-brown 

  160-174 Claystone, greenish-gray 
_ 174-188 Claystane, medium-gray 
_ 188-215 Sandstone 

215-220 Claystone, dark-brown
220-227 Claystone, greenish-gray 
227-240 Claystone, medium-gray
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Hole number continued 

RS-3

Lithology

Gamma 
T.C. 2 Range 100 CPS

Recording speed_20_«/min 

Logged depth _14P_f£__

Density 
T.C. 2

Depth
100CP3

Recording speed2Q.fymi 
Logged A»prh 240 ft

- -120

-400

450 
-140

500

  -160

-550

-180 

600

J-650 »00

-700

- -220

-750

358



Hole number RS-3

SP 
Sens, setting ijO

Resistivity 
Bens, setting 50

Recording speed_2IL ft/minRecording spee 
Logged depth 240 ft Logged depth 240 ft

Depth

ft, 2

ho-o

-50

-20

L
HOO

I-

-40

p
150

r _60

[-250

- -so

r
r

i i-300

i-
_ i

-looi
L
I 
t-350

359



Hole number continued
RS-3

SP Resistivity
50Sens, setting 50 MV Sens, setting___ 

Recording speed __2Q.&/min|Recording speed _2£t/min 
Logged depth 240 ft Logged depth 240 ft

Depth

** <u

1 1b 2

- -120

-400

 450 | 
-140

-500

-550,

_ -180

-600
-

H650 -200

-700

h -220

-750

360



Hole Nm as-4

NORTH DAKOTA GEOLOGICAL SURVEY

_ Date :J±5£Z8_ State: ND
FjpV| -2,632 ft

Measured:
Lignite beds: 79-81; 158-160

Mao: Ehler Lake
* " NLocation: T.JL32 

xxx FEL 
5£L-£t_ FSL, 2540 f- *

K
. County: Adams

, R.-2&.W, Sec. 22 , Tract: dccc Drilled depth: 220 ft 
Hole size: 4 3/4 in Air D Water S Cored: Yes D No

Remarks:
Lithology
Recorded by: Tom

y Geophysical logs 
Geologist xx recorded by: ___ Lferrhner

Lithology

Gamma 
T.C..2 _ Range 1QO
Recording speed 1Q "/min 
Logged depth 220 ft

T.C.

Density
2 RangelOO cps

Recording speed -2Q.fr/min 
Logged depth 220 ft

Depth

0- 10 Sandstone
10- 20 Claystone, light-yellow
20- 22 Claystone, greenish-gray
22- 23 Claystone, reddish-brown, 

	carbonaceous
23- 36 Claystone, greenish-yellow
36- 38 Claystone, orange
38- 42 Claystone, medium-gray
42- 43 Lignite
43- 47 Claystone, medium-gray
47- 49 Claystone, medium-gray
49- 50 Lignite
50- 52 Claystone, light-gray
52- 53 Claystone, medium-brown
53- 54 Lignite
54- 58 Claystone, dark-gray
58- 75 Claystone, medium-gray
75- 77 Claystone, dark-gray
77- 78 Lignite
78- 81 Claystone, medium-gray
81- 95 Claystone, light-gray
95- 97 Lignite
97-100 Claystone, medium-gray

100-101 Lignite
101-102 Claystone, dark-gray
102-109 Claystone, medium-gray
109-111 Claystone, dark-gray
111-114 Siltstone, reddish-brown
114-155 Claystone, dark-gray
155-156 Claystone, dark-brown
156-157 Lignite
157-160 Claystone, dark-gray
160-161 Lignite
161-170 Claystone, dark-gray 
170-174 Claystone, medium-gray 
174-185 Claystone, dark-gray 
185-200 Claystone, dark-brown 
200-220 Sandstone, light-gray, 

	very fine grained

-0-0

-20

361

-300

_ -100

-350



Hole number continued 

RS-4

Gamma

Lithology
cpsT.C._1

Recording speed-2Q_wmin
Logged depth__220_ft

Density 
T.r. 2 R flflg» 100 cps

Recording speed JLQft/mi 

Logged depth_120_Jt

Depth

« O

- -120

-400

450 
H40

500

  -160

-550

-180 
 600

 650 -200

 700 

-220

-750

362



Hole number RS-4

SP 
Sens, setting 50 MV
Recording speed_2J2. «/min Recori 
Logged depth 220 ft

Resistivity 
Sens, setting   5£_

Logged depth 220 ft.

Depth

4-> 0)<u **
flj 0)

u FJ

^o

o

IZO

200

T ' ...
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Hole number continued 
RS-4

50 MV
SP

Sens, setting:_____ 0 ___ ___ 
Recording speed_2Q_ft/minJRecording speed 2H"/min 
Logged depth _220__f£__ Logged depth

Resistivity 
Sens, setting. 50

Depth

- -120

-400

r
-450 I

-I40|

-500

- -160

-550

r j 
L -ISO
1-600
I
I

-650 -200

-700

- -220

-750

364



NORTH DAKOTA GEOLOGICAL SURVEY

RS-5____Map: Liens   Dam Date: 9-5-78 State:Hole No:.
Elev.: 3,695 ft Location: T. 132.ft, R._96_W, Sec. 14 , Tract:_
Measured: 15 ft fife 1300ft% Hole size: 4 3/4 in Air D

ND County: Adams

aabb Drilled depth: 300 ft 

Water (x) Cored: Yes F" No

Lignite 26-29; 40-43; 83-87

Remarks:. 
Lithology

Tom Heck
Geophysical logs

Lechner

Lithology
T.(

Gamma
Range 1QQ CPS

Recording speed 20_nymm 
Logged depth 300 ft

Density
T.C. 2 Range 100 cps 
Recording speed ̂ P_"/min 
Logged depth 300 ft

Depth

0- 16 
16- 21 
21- 23
23- 24
24- 37
37- 40
40- 46
46- 52
52- 67
67- 80
80- 85
85- 91
91- 96
96-105

105-130
130-136
136-143
143-144
144-150 
150-152 
152-155
155-156
156-157
157-167
167-168
168-185 
185-200

200-203 
203-208 
208-213 
213-244 
244-246 
246-251 
251-255 
255-260 
260-266 
266-282 
282-284 
284-300

Claystone, 
Claystone, 
Lignite' 
Sandstone, 
Claystone, 
Lignite 
Claystone, 
Claystone, 
Claystone, 
Claystone, 
Lignite 
Claystone, 
Claystone, 
Claystone, 
Sandstone 
Claystone, 
Claystone, 
Lignite 
Claystone, 
Claystone, 
Claystone, 
Lignite 
Claystone, 
Claystone, 
Sandstone, 
Claystone, 
Sandstone, 
very fine 
Lignite 
Claystone, 
Claystone, 
Sandstone 
Claystone, 
Claystone, 
Sandstone 
Claystone, 
Claystone, 
Claystone, 
Claystone, 
Claystone,

yellowish-green 
grayish-green

cemented 
medium-gray

greeni sh-gray 
medium-gray 
greenish-gray 
light-green

greenish-gray 
dark-gray 
light-gray

greenish-gray 
medium-gray

greenish-gray 
dark-gray 
medium-gray

dark-gray 
medium-gray 
cemented 
dark-gray 
light-gray, 

grained

greenish-gray 
light-gray

greenish-gray 
dark-gray

dark-gray
medium-gray
dark-gray
light-gray
dark-gray

-0-0

-20

eou60

, -   ;y 
-T^ir r i -i _I_LU r_ ~~ i^^_Zmn."   Z - .* ,Z^T~- . "V^^^Ji I

-250 
-80

3o&l ,i i " ' . '. " "~ r ?_^<it
300
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. -100

-350



Hole number continued 
RS-5

Lithotegy

Gamma
T.C..
Recording speed 20. fy 
Logged depth  300 ft

Density Depth 
T.C. Jl__Range 100 CPS 
Recording speed,2Qft/min 
Logged depth_300_ft_

- -120

-400

H450 
H40

-500

- -160

-550

- -180

-600

-650-aoo

366

-700

- -220

-750



Hole number RS-5

SP
Sens, setting  50 MV
Recording speed_2P_"/min Recording speed_2£"/
Logged depth 3QQ ft

Resistivity 
setting   5°-

300 ft

Depth

\W

1+0

ua bz^^Lr  =
r   -   jl _. __:

ISO

£60

240

-0-0

-50

L
-20

î
100

-40

L2oo-6 °j

[-250

r- -801

I

h

-300

r

_ -100 

L

-350
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Hole number continued 
RS-5

50
SP

Sens, setting._______ . 9___ __ 
Recording speed_2nfyminJRecording speed 20.% min 
Logged depth 300 ft Logged depth 3QQ ft

Resistivity 
Sens, setting. 50

Depth

- -120

-400

-450 i 
-I40J

-500

- -1601

-550

- -180

-600

-650 -200

-700

- -220

-750

368



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:_
Elev.: 2 r 832 ft  Location: 

900 ft

RS-6 Map: Tavlor- Butte Date: 9-5-78 State: ND County: Adams

, R.95__w> Sec._22_, Tract:_JbJbdb_Drilled depth; 400 ft 
  800 ftpwi; Hole size: 4 3/4 in Air D Water H Cored: Yes D No

Lignite beds: 72-78; 106-109; 126-128; 178-180

Remarks: ____________
Lithology
Recorded by; Tom Heck

Geophysical logs 
Geologist 8* recorded by: ___ Lechner

Lithology

  0- 10 Claystone, yellowish-green 
10- 18 Claystone, orangish-yellow 
18- 23 Claystone, yellowish-green 

"~ 23- 37 Claystone, yellowish-brown 
- 37- 66 Claystone, yellowish-brown 

66- 69 Lignite 
69- 70 Claystone, dark-gray 
70- 78 Lignite 

~" 78-101 Claystone, dark-gray 
- 101-105 Lignite 
- 105-112 Claystone, greenish-gray 
_ 112-122 Claystone, medium-gray 

122-124 Lignite 
124-125 Claystone, greenish-gray 
125-131 Claystone, medium-gray

~" 131-133 Claystone, greenish-gray 
  133-139 Claystone, greenish-gray 
- 139-142 Claystone, greenish-gray 
_ 142-147 Claystone, medium-gray 

147-175 Claystone, light-green 
175-176 Lignite

~ 176-186 Claystone, greenish-gray
- 186-295 Sandstone
_ 295-302 Claystone, medium-gray 
_ 302-325 Claystone, greenish-gray

 *
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Hole number continued 

RS-6

Lithology

325-400 Sandstone

Gamma,
T.C 2 Range 
Recording speed-2£L«/min 
Logged <*gpfh 400 ft

Density Depth 
T.C. _2_ Range 100 cos 
Recording speed 2Sf*/m 
Logged depth 400 ft

SIT; gill]
*4>S

370
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-550

. -180 
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-220

-750



Hole number RS-6
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Logged dept
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Hole number continued 
RS-6

SP 
Sens, setting 50 MV

Resistivity 
Sens, setting. 5Q

Recording speed_2Q_ft/miniRecording speed 2£&/
Logged depth 400 ft. Logged depth 400 ft

Depth

II

- -120

-400

-450 i
-1401

- -ISO

-550

L -ISO 

600h

r

h650 -200

-700

- -220

-750
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; RS-7
2.905 ft

Measured:_150p_ft_ FSL, _38_ft_FWL, 

Lignite beds: 16-22.5________

___Map: Tailor -Biitte SEDafe: 9-6-78
N X

Location: T. 130% , R. 95 w, Sec._I?_ , Tract: 
KKK _ ... HB-i

State: ND Cnunty: Adams

cbcc Drilled depth: 300 ft

Hole size: 4 3/4 in Air D Water Q Cored: Yes Q No

Remarks: ________________
Lithology
Recorded by: Tom Heck

Geophysical logs 
Geologist K? recorded by: Lechner

Lithology

Gamma 
2 Range 100 cpsT.C.

Recording speed -20

Logged depth 3QQ ft

T.C.

Density
2 Range 100 CpS

Recording speed -2Q"/min 

Logged depth 300 ft

Depth

I Ifa _>

0-1
1- 12

12- 15
~~ 15- 16
~ 16- 17

17- 20
20- 23
23- 36
36- 49
49- 55
55- 56

- 56- 75 
75- 77 
77- 88 
88- 92
92- 93

93-100
_ 100-105

105-107
107-108

" 108-111
- 111-137
- 137-140 
_ 140-155

155-156
156-185 

~" 185-200

- 200-300

Claystone, yellowish-brown
Claystone, medium-gray
Claystone, dark-gray
Lignite
Claystone ,
Lignite
Claystone,
Claystone

greenish-gray

grayish-green 
greenish-gray

Siltstone, medium-gray
Siltstone, light-brown
Sandstone, cemented
Sandstone
Lignite
Claystone, greenish-gray
Claystone, light-gray
Claystone, black ,
carbonaceous
Claystone, greenish-gray
Sandstone
Claystone, greenish-gray
Lignite
Claystone, medium-gray
Claystone, greenish-gray 

medium-gray 
greenish-gray

Claystone
Claystone
Lignite
Claystone
Sandstone
very fine grained 
No samples

greenish-gray 
light-gray,

-0-0

-20

r-350



Hole number continued

RS-7

Lithology

Gamma 
rr 2 Range _100_cps

Recording speed _2£_J 

Logged depth __300_ft.

Density 
T.r. 2 Rat.r lQO cps

Depth

Recording speed 2^S^/m 
Logged ^pfh 300 ft

w Oa * *
o "

- -120

-400

 450 
-140

500

  -160

-550

-180 
 600

 650 -200

374

700 

-220

1-750



Hole number RS-7

SP
Sens, setting 50 MV 
Recording speed 2 0 ft/i 
Logged depth 300 ft

Resistivity
SenS. «*»<-finnr 50

Recording speed2£L-ft/min Recording sp
Logged depth 3QO ft

Depth

*J <U

1

lo

120

HO

180

-o-o

-50

L
-201

(-

hi oo 
L
L

U

200 60

-250 I

- -80i

r

h300

I-

-100

L 
i
-350

375



Hole number continued
RS-7

SP Resistivity 
Sens, setting __50_M$L_ iSens. setting 5Q 
Recording speed«_2H^t/miniRecording speed 2£rc/min 
Logged depth _12<LJ!t_ Logged depth 300 ft

Depth

- -120

-400

-450 ! 
-I40|

-500

- -160

-550

r
L -180
I

[-600

r

-650 -200

-700

- -220

-750

376



NORTH DAKOTA GEOLOGICAL SURVEY

Hole RS-8 .Map:. Pearl Butte 9-6-78 ND

Elev.: 2r745 ft Location: T.
KICK

Measured:2200_Jt_ FSL, 70 ft
s , R.-24_w, Sec._6

County: Adams

, Tract:_cbbc_ Drilled depth: 140 ft
Hole size: 4 3/4 in Air D Water 0 Cored: Yes Q No

Lignite beds: 24-29; 32-45

Remarks:
Lithology 
Recorded by: . Clarence Carlson

Geophysical logs 
Geologist xac recorded by:   Lechner

Lithology

Gamma
TC 2 RangelOQ cps T.C.

Density
Range 1QQ cps Depth

Recording speed -^O^/min Recording speed -i5 
Logged depth 140 ft Logged depth 140 ft

0- 23

23- 30 
30- 32 
32- 40 
40- 52 
52- 56 
56- 63 
63- 67 
67- 70 
70- 73
73- 74
74- 83

83- 90

90- 95
95-105

105-123
123-140

Claystone, brownish-gray,
silty
Lignite
Claystone, medium-gray
Lignite
Claystone, greenish-gray
Lignite
Siltstone, greenish-gray
Claystone, greenish-gray
Siltstone, greenish-gray
Shale, brownish-gray
Lignite
Siltstone, greenish-gray,
clayey
Claystone, brownish-gray,
carbonaceous
Siltstone, greenish-gray
Claystone, greenish-gray
Siltstone, greenish-gray
Sandstone, greenish-gray,
very fine to fine-grained

-0-0

-50

-20

-100

-40

377

-200-60

250 
' -80

-300

_ -100

-350



Hole number continued

RS-8

Lithology

Gamma
T.r. 2 R gn^lOO CPS

Recording speed _20_ft/min 
Logged depth 140 ft

Density

T.C._J_ Range 122 
Recording speed Js2fr 
Logged depth 140 ft

Depth

- -120

-400

-450 
-140

-500

- -160

-550

- -180
-600

 650 -200

 700 

-220

-750

378



Hole number continued
RS-8

50 MV 50
SP

Sens, setting ________ 0___ 
Recording speed JLQ_ ft/min|Recording speed 2£F/min 
Logged depth 140 ft Logged depth 140 ft

Resistivity 
Sens, setting.

Depth
(A

<_» <U

- -120
-400

 450 i
-I40|

-500

- -160

-550

-180 

600

H650 -200

-700

- -220

-750

379



Hole number RS-8

SP
Sens* setting 50 MV   Sens, setting 
Recording speed 2SL- &/ minF 
Logged depth 140 ft

Recording speed_lpft/min 
ogged depth 14Q ft

Resistivity
50

Depth

-o-o

-50

r -20)
r

HOO
t_
L

-40

 150

^250

-eoi

-300

h
I- -100

ksso
I 

380



NORTH DAKOTA GEOLOGICAL SURVEY

. County: AdamsHole Nn: RS-9 Map: Pearl Butte Date: 9-6-78 Sfafe: ND

Elev.: ?.6flf) ft Location; T._129§, R.J4_W, Sec. _1§_, Tract: _§bba__ Drilled depth:

Measured:_2Z_ft_ ^ 2092 ftgfifr Hole size: 4 3/4 in Air D Water B Cored: Yes D No [x]

Lignite beds: 2~8               _________________________________________

Remarks: ___________________________________________________________
Lithology 
Recorded by:- Clarence Carlson

Yw Geophysical logs 
Geologist Kac recorded by: T.echner

Lithology

Gamma

T.C. 2 Range 
Recording speed

ft

Density 

T.C. 2 Range 10Q
Recording speed -2Q"/ min 

Logged depth " ft

Depth

0- 5 Lignite
5- 8 Claystone, light-gray
8- 10 Shale, dark-brown; lignitic

10- 15 Claystone, 1ight-yellowish- 
brown

15- 18 Claystone, medium-light- 
gray

18- 30 Siltstone, very light gray 
and light-yellow

30- 38 Siltstone, light-gray, 
clayey

38- 75 Sandstone, very fine 
grained , silty

75- 95 Sandstone, fine to very 
fine grained

95-100 Claystone, medium-light- 
gray

-0-0

-2C

381

-100

-40 

f-150

-aoff60

250 
  -80

-300

_ -100

-350



Hole number continued 

RS-9

Lithology
T.C.

Gamma 
Range1QQ cps

Recording speed_20JV 
Logged flepfH 98 ft

Density Depth 
T.C.«2_Range 100 cps 
Recording speed_20"/min 
Logged A»pth 98 ft

- -120

-400

-450 
-J40

500

- -J60
" V
-550

-ISO 

600

 650 -200

 700 

-220

-750

382



Hole number RS-9

50 MV
SP

Sens, setting - 
Recording speed _20_ ft/ min 
Logged depth 98 ft

Resistivity 
Sens, setting   50
Recording speed2Q_ft/min 
Logged depth _98 ft 

Depth

-0-0

-50

-20

!
hi 00
!_

L

-40

hi 50

U
i

[-250 

^- -80

i
r

300

_ -100

L i
-350

383



Hole number continued 
RS-9

50 MV
SP

Sens, setting _______ g_______ 
Recording speed__2Q_^/min|Recording speed 2(£t/niin 
Logged depth _98 ft Logged depth _ 98- ft

Resistivity 
Sens, setting. 5Q

Depth

- -120

-400

 450 i
-140

-500

- -I60J

-550

L -isoi
1-600

r

-650 -200

-700

- -220

-750

384



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: RS-10 Map: Pearl Butte Pat*: 9-6-78 State:

*, R.94L.W , Sec.

ND . County: Adams
Elev.:_2695 ft Location: 1 

Measured: 80 ft $»?> 250 ftFWL, 
Lignite We- 34-36; 39-51

260 ft36., Tract: bbbb Drilled depth: 

Hole size: 4 3/4 in Air D Water Q Cored: Yes Q No

Remarks: ____________
Lithology
Recorded by; Tom Heck

Ye. Geophysical logs 
Geologist XK recorded by: Lechner

Lithology

Gamma
T.C.. CPS T.r.
Recording speed -20"/min Recording speed -2Q"/min 
Logged depth 260 ft Logged depth 260 ft

0- 24 
24- 30
30- 31
31- 35
35- 45
45- 56
56- 60
60-140

140-185
185-240
240-246
246-260

Claystone,
Claystone,
Lignite
Claystone,
Lignite
Claystone,
Claystone,
Sandstone
Claystone,
Sandstone
Claystone,

yellowish- 
dark-gray

dark-gray

green

greenish-gray 
dark-gray

medium-gray

greenish-gray 
.one, medium-gray

-300

385



Hole number continued 

RS-10

Lithology

Gamma
2 PorUTA 100 CPS

Recording speed 20 ft/ 
Logged depth 260 ft

Density 
T.C..J

Depth
100 cps

Recording speed J&fymin 
Logged dgpth 260 ft tu

- -120

-400

450 
-140

500

* -160

-550

-180 
 600

 650 -a,00

 700 

-220

-750

386



Hole number RS-10

SP Resistivity 
Sens, setting  5Q MV   Bens, setting -5.Q
Recording speed-2JL ft/minp.ecording spee 
Logged depth 360 ft togged depth 260 ft

Depth

I

hO-0

L

L
-20

i-
-40

! _ ^-200

^-250 

U -80

h i 

-300

r

Li
U350
h-

r

-100

387



Hole number continued 

RS-10

SP Resistivity 
Sens, setting. 50Sens, setting___50LJ£L___ 9___ _____

Recording speed JLQ_ft/miniRecording speed 2Crc/min 
Logged depth 260 ft Logged depth 26Q ft

Depth

II

- -120
-400

-450 
-140

-500

- -160!

-550

- -ISO

-600
f~"

L

H650 -200

^700

- -220

-750

388



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn- RS-11 Map; Pearl Butte Pafe: 9-6-78 ND County: Adams

Elev.:_2i585_ft_Location: T.122.5, R._94.$ f Sec._L_ , Tract:_daad__Drilled depth : __340_ft._ __ .
Measured:_2£55jt fsf, 10 ft Ire.. Hole size: 4 3/4 in Air D Water 0 Cored: Yes Q No 

Lignite beds: none

Remarks: ____________
Lithology
Recorded by: Tom Heck

Geophysical logs 
Geologist VK recorded by:

Lithology

  0- 20 Claystone, yellowish-brown 
20- 30 Claystone, dark-gray
30- 31 Sandstone, cemented 
31- 36 Claystone, grayish-green 

"" 36- 41 Claystone, yellowish-brown 
- 41- 91 Claystone, medium-gray, 

silty 
91- 98 Siltstone, medium-gray 
98-102 Claystone, medium-gray 

102-107 Siltstone, greenish-gray 
- 107-128 Claystone, medium-gray 
- 128-143 Claystone, light-gray 
_ 143-228 Claystone, medium-gray 
_ 228-229 Sandstone, cemented 

229-240 Sandstone 
240-278 Claystone, dark-gray 

~~ 278-279 Sandstone, cemented
279-283 Sandstone 
283-284 Sandstone, cemented 
284-327 Sandstone 
327-328 Sandstone, cemented 

~" 328-340 Sandstone

mM_

-

  ~
 

Gamma
T.n. 2 Range 100 CPS

Recording speed 20 ft/mm 
Logged depth 340 ftOO i.

" '' -1

= f. \*o

  ,    ̂       i 60 

==4r==^^

-     -^      \I60
\ i.- ;    r*      1

-?    ̂-   \no
  ,      i r^     f
               ̂        .    __; I

               ̂               /^f

: j. 1

-    :    ̂     ~}loO\

i, «^V     "   
       --V     r-i J#0

" ' T ^-A: 1 ~ &oo 

.," -£:-7"':aio

   ?J - : -^^i

   .... V^r . . .^^

 -- ?>h : f -:-
i -^::::..Z20

: : :' V: : : r^r-Joo
f :-5l -r-

- p^f. : -«->^

 Li£p:l:^

!--T^: i - : : - ?fo

  : U^x-^ r ^ 5//
389 **:.L^/ :W-

Density 

T.r. 2 Range 100 CPS

Recording speed 2Q.fy 'min 

Logged depth 340 ft

?"wJ      f    -H   -

^     i -

1 ; |- i '      1^=

: i i (
! i=^=

1 4=

=^
    ' ' \ -Y-

"~:--~t:-
- .-_           ̂=4-

      -     ! i ^=
i"      *=-=£=^ 

                    r^=

  ! r=   1 i""
    _==   1 -^

i     -rr j r^ztrr^rr   ' 1 \~~T~-
~:;::;-r:r::r:h7;-
-rr :-: t : : - - : r-r .-. r - V

-zrr-: rrr ~-r f :r-rr --t.r^r-

B_=_--^,-^_^._._. -.-=f r|^
_ _ __  --   r-=rr r-.i- r- r^t 

~.:- -_-^rr - T :~ : : -f. ^

jzrl^-^-T^rf fTVf jj Q:

~- - 6'-"-*   - *-"-"- -    - - -"^-i-"* "j" -^i
3>» - v? 4-*.*-A .JAflg.jya/aSi: ^*^t ra. : - - r_ i. c -""^-"-i-- -"^"  - -  " "-

Depth
eo
i.

4_, O<u ** 
5 ,2

UH 2

-0-0

-50

" -20

-100 

-40

-150 

-20ff60 

-250

"

  oUU

_ I^/"N

-350



Hole number continued 

RS-11

Lichology

Gamma
T.C. CPS

Recording speed ?0 tymin 

Logged depth __34Q_£±L_

Density Depth 
T.C._L-Range 100 CPS
Recording speed_2H"/mm 
Logged depth __J4D__f±:

-120 

400

450 
-140

500 

-160

-550

-180 

600

-650-aoo

-700

- -220

-750

390



Hole number RS-11

50 MV
SP

Sens, setting 
Recording speed _2fi ft/mi 
Logged depth 340 ft

Resistivity 
Sens, setting 50
Recording speed_2Qft/min 
Logged depth 340 ft

Depth
co
«H

4J <U

2Wl

 7-7 - ~    TFr- -.., r   r: r : -

p « /,/
a r+~

hO-0

-50

-20

i

HOO
!1-

L

-40

 150

L200"60

250
-801

-300

I-

_ -100

L 
i
-350

391



Hole number continued 

HS-11

SP
Sens. 50 M7

Resistivity 
Sens, setting. 50

Recording speed _2£L- &/ minJRecording speed 2Q."/min
Logged depth 340 ft Logged depth 340 ft

Depth
<n

w «

h-450 I 
-1401

- -120

-400

-500

- -160

-550

L -1801
I i 
H600 |
1

U

1-650 
I -200

-700 

f-

- -220

-750

392



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__BS=12
2,505 ft

_Map: HaT7oTr>/-.v Date: 9-2-78 State:
N £ 

Location: T.JJA&, R._a5_w, Sec._J

ND . County; Hettinger

, Tract: cccd Drilled depth: 300 ft
Measured: Hole size: 4 3/4 in AirD Water Cored: Yes Q No
Lignite beds: 4°-49 ? 204-227

Remarks: __
Lithology 
Recorded by:. Clarence Carlson

Geophysical logs 
Geologist»» recorded by: __ Lechner

Lithology

Gamma
T.C.JL. Range 1P-P. 
Recording speed 2£J 
Logged depth 30° ft

T.C.

Density 
2 Range 100

Recording speed 20_"/min 
Logged depth 300 ft

cps Depth

light-gray 
light-gray

medium-light-

0- 2 Soil, silty clay,
yellowish-brown 

2- 10 Claystone, yellowish-brown
to brownish-gray, silty 

10- 13 Siltstone, brownish-gray 
13- 17 Sandstone, light-gray,

very fine to fine-grained
17- 18 Sandstone, light-gray,

very fine to fine-grained, 
cemented

18- 23 Claystone, yellowish-brown
23- 28 Claystone, yellowish-brown 

silty
28- 36 Siltstone
36- 38 Claystone
38- 44 Lignite
44- 49 Claystone 

gray
49- 53 Claystone, medium-light- 

gray, silty
53- 55 Claystone, brownish-gray, 

silty
55- 62 Claystone, light-gray, 

silty
62- 73 Claystone, medium-light- 

gray
73- 78 Siltstone
78- 80 Claystone
80- 85 Siltstone
85- 86 Lignite
86- 90 Claystone

gray
90- 92 Lignite
92-100 Claystone, medium-light- 

gray, silty 
100-108 Claystone, light-greenish- 

gray, silty 
108-122 Siltstone, light-greenish- 

gray
122-124 Claystone, brownish-gray 
124-138 Siltstone, greenish-gray 
138-143 Siltstone, light-brownish- 

gray, clayey

light-gray 
light-gray 
light-gray

medium-light-

-0-0

-20

393

 300

_ -100

-350



Hole number continued 

RS-12

Lithology

Gamma
T.C.-2  Range. 
Recording speed 2H.fr/min 
Logged depth _

Density
T.C._L_ Range 
Recording speed J&fty 
Logged depth 3QQ ft

Depth

II

light-brownish- *

143-144 Claystone, light-brownish-* 
gray

144-156 Siltstone, greenish-gray 
156-160 Claystone, light-brownish

gray, silty 
160-170 Claystone, greenish-gray,

silty 
170-177 Claystone

gray
177-183 Claystone, greenish-gray 
183-198 Siltstone, greenish-gray,

clayey 
198-201 Claystone

gray
201-224 Lignite
224-226 Claystone, brownish-gray 
226-284 Sandstone, light-gray,

very fine to fine-grained 
284-287 Lignite 
287-300 Claystone, brownish-gray

to light-brownish-gray

light-brownish  

-120 
 400

 450 
H40

500

  -160

-550

. -180 
-600

 650 -200

394

 700 

-220

-750



Hole number RS-12

SP
Sens, setting  50 MV  bens, setting 
Recording speed 2£L ft/min Recording 
Logged depth 3 no f-h

Resistivity
50

speed-2Q_ft/min
300 ft

Depth

~^u 

ZO 

fO

80 

loo

'_ ' ~t - 

~'"7 r     " '~ f

1*0

1

-0-0

-50

[~ -20
1_

|_ 
L

100

L

f-
-40

200 60

[-250

r- -80J

r
r !

-300

r

_ -100

L
i
^350

i 

395



Hole number continued 
RS-12

SP 
setting. 50 M7

Resistivity 
Sens, setting. 50

Recording speed J2&_^minJRecording speed_2<?t/min 
Logged depth 300 ft Logged depth 300 ft

Depth

- -120

-400

-450 i 
-1401

- -160

-550

- -180

-600

-

r

-650 -200

r700

h -220

-750

396



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn: RS-12C Map: Havelock Dafe . 9-2-78 State . ND County: Hettinger 

Elev.: 2,505 ft Location: T.l=bL$, R._ii_W, Sec.__!__, Tract:__2£^L_Drilled depth:_228_f£__

Measured:__2Z_ft:FSL, 605 ft ^ Hole size: 4 3/4 in Air D Water H Cored: Yes H No Q
Lignite beds: 39.5-48.5; 202-225.5

Remarks: No G.R. , S.P. or Res, run

Lithology
Recorded by:                 :

Geophysical logs 
Geologist K* recorded by: Lechner

Lithology
T.C..

Gamma 
Range

Recording speed _"/min 
Logged depth       

Density
T.C. _2_ Range 100 cps 
Recording speed 20_ 
Logged depth 228 ft

Depth

II
- 0-228 No samples -0-0

-50

-20|

fDO
^

-100

-40

-150

:60

397

-250

- -80

-300

_ -100

-350



Hole number continued

Lithology

Gamma
T.C.    Range______ 
Recording speed  fymin 

Logged depth _______

Density
T.C. ___Range ____ 
Recording speed_"/min 
Logged depth______

Depth

- -120

-400

-450 
-140

-500

- -160

-550

. -180 
-600

 650-aoo

 700 

-220

-750

398



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; RS-13 Map: Havelock______Date: 9-2-78 State: ND County: Hettinger 
Elev.:_a^595_ft_Location: T.134.5, R.-96-W, Spr. 10 , Trarf; aaaa Drilled depth: 400 ft

Measured:100L^t_ JSB, 35 f t naL Hole sze: 4 3/4 in Air D Water 0 Cored: Yes Q No
Lignite be^s; 82-92; 230-247

Bpmarlrs?

Lithology y-_ Geopl 
Recorded by Tom Heck Geologist v& record

Lithology

- 0- 14 Claystone, yellowish-brown 
14- 19 Claystone, greenish-yellow
19- 20 Claystone, greenish-gray 

~~ 20- 30 Claystone, yellowish-brown 
  30- 31 Sandstone, light-gray, 
- very fine grained 
- 31- 38 Claystone, yellowish-brown 

38- 42 Sandstone 
~~ 42- 55 Claystone, medium-gray 
- 55- 57 Lignite 
- 57- 67 Claystone, medium-gray 
- 67- 77 Sandstone, light-gray, 
_ very fine grained 

77- 80 Claystone, medium-gray 
80- 89 Lignite 
89-105 Claystone, medium-gray, 

~ silty 
- 105-106 Lignite 
_ 106-107 Claystone, dark-brown 

107-119 Claystone, greenish-gray
119-129 Claystone, light-brown 

~ 129-131 Lignite 
- 131-135 Claystone, medium-gray 
- 135-141 Claystone, light-gray 
_ 141-147 Sandstone 

147-175 Claystone, greenish-gray 
~ 175-176 Claystone, light-gray, 
~~ silty
  176-180 Claystone, medium-gray 
  180-204 Claystone, medium-brown 
_ 204-206 Sandstone 

206-214 Claystone, medium-gray 
214-220 Sandstone 

~~ 220-225 Claystone, dark-gray 
- 225-246 Lignite 
- 246-248 Claystone, medium-gray 
_ 248-254 Claystone, greenish-gray 
_ 254-256 Lignite 

256-260 Claystone, medium-gray 
~~ 260-262 Lignite 
- 262-263 Claystone, medium-gray 
  263-288 Sandstone 
_ 288-290 Claystone, light-brown

Gamma
TT 2 Ran<TplOO CPS

c 
Recording speed 2Q_"/rnin
Logged depth 400 ff,

ClO i.
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lysical 1 
led by: .

ogs
Lecnner

Density
T.C 2 RanffftlOO CPS

Recorc 
Loggec

ing speed -2Q.fr/min 
I depth 400 ft
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Depth
co
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-0-0

-50

" -20

-100

-40 

-150

-EOff60

-250 
- -80

-300

. -100 

-350



Hole number continued 

RS-13

Lithology

290-360 Sandstone
360-370 Clays-tone, medium-gray
370-400 Sandstone

Gamma
T.C.. inn
Recording speed-2Q_&/min 
Logged ^gpth 4QQ f-h

Density 
T.C. 2 Range 1QQ cp<.
Recording speed ̂ JO/t/mi
Logged depth 4QQ ft

Depth

4_» O

400

 450 
-140

-500

- -160

-550

. -180 
-600

 650 -200

 700 

-220

-750



Hole number RS-13

SP
Sens, setting 5Q MV 
Recording speed ?.n ft/minRecon 
Logged depth 4QQ ft

Resistivity 
Sens, setting

ding speed-2Qft/min 
Logged depth 400 ft

Depth
en

4-» (U

-0-0

-50

-20

I

hi oo

-40

 150

U

h250

I- -80i

-300

h

rL_ i
i-350

-100

h-

401



Hole number continued
RS-13 '

50 MV
SP

Sens, settings_______ 0 _______ 
Recording speed_20_ft/minJRecording speed 20ft/min 
Logged depth 400 ft jLogged depth 400 ft

Resistivity 
Sens, setting.

Depth

- -120

-400

450 
-140

-500

- -160

-550

L -ISO 

[-600

r

-650 -200

-700 i

- -220

-750

402



Hole No- RS-14

NORTH DAKOTA GEOLOGICAL SURVEY

Map: Havelock Date: 9-4-78 State: ND
N

_ County; Hettinger

Elev.: 2,670 ft Location; T.1M_5 , R.-96.W, Sec. 28 , Tract: aaab Drilled depth: 460 ft 

Measured: 50 ft gas, 495 ft Sn^ Hole size: 4 3/4 in Air D Water 0 Cored: Yes Q No [x] 
Lignite beds: 107-112; 280-284.5; 327-332; 402-404______________________________

Remarks: __________________________________________________________
Lithology
Recorded by; Tom Heck______________

Geophysical logs 
Geologist nS recorded by:   Lechner

0- 11
11- 12 
12- 20

~ 20- 26
- 26- 36
- 36- 37 

37- 45
" 45- 46
- 46- 48

_ 48- 67 
67- 68
f.Q £Q

69-105 
105-111 

- 111-112 
- 112-119 
_ 119-120 

120-130

Lithology

Claystone,
Claystone , 
Claystone ,
Claystone ,
Claystone ,
Sandstone , 
cemented 
Claystone ,
Lignite
Sandstone , 
very fine c 
Claystone, 
Lignite
Claystone ,
Claystone, 
Lignite 
Claystone , 
Claystone, 
Claystone, 
Claystone ,

yellowish-green
orange 
medium-gray
light-green
medium  gray
light-gray , 

medium-gray

light-gray, 
grained 
medium-gray

medium-gray

dark-gray 
medium-gray 
light- green 
light-gray,

Gamma 
T rr. 2 R ang* 100 cps
Recording speed J2"/min
rnpgtil rfonrli 460 ftoo r

r ^
... .  *««=j^ 2.0

< * 

^ i>0

.. - - £-.. . zo

  -   -X   fOO

    ...^^._.. /10

: '-f-^L

Density
T.r. 2 Ranpe 100 CPS

t7 £»

Recording speed iP-^/min 
Lodged depth 460 ft

2t=r   ---:- 

.. i _ :^^^^^ -*^^

"_^_...-_L_L:Ll.. «^l_i^ 

------ --^

._..__:,._.. .r^.

    _.        JC' ' '" -  .._       

...... - ^>

Depth
<*>«_i^ <u1 1

fe 2

-0-0

-

~*

-50

- -20

-100
_

-40

-150
?

- 130-148
- 148-208

_ 208-221

~ 221-241 
~ 241-246
- 246-250
_ 250-280

280-283
283-284
284-285

- 285-292
- 292-298
_ 298-309

309-320
320-323
323-332

- 332-335
- 335-338

silty
Siltstone, light-gray
Sandstone, light-gray,
very fine grained
Claystone, light-green,
silty
Claystone
Claystone
Claystone
Claystone
Lignite
Claystone, medium-gray
Lignite
Claystone

-EOS60

greenish-gray 
medium-brown 
greeni sh-gray 
medium-gray

medium-gray
Claystone, medium-brown 
Claystone 
Claystone 
Claystone 
Lignite 
Claystone, light-gray 
Claystone, light-green

greenish-gray
medium-gray
light-gray

403



Hole number continued 

RS-14

Lithology

338-380 Sandstone
380-390 Claystone, light-brown
390-398 Claystone , greenish-gray
398-400 Claystone, dark-gray
400-401 Lignite
401-404 Sandstone
404-460 Claystone , medium-gray

T.C.

Gamma
Range. 100 CDS

Recording speed 20 fymin 
Logged depth 460 ft

Density 
T.C. -2 _ Range 100

Depth

Recording speed -5£fr/m 
Logged rfcpfli 460 ft

- -120

-400

^450 
-140

-500

- -160

-550

. -180 
-600

-650-aoo

-700

- -220

-750

404



Hole number RS-14

MV
Resistivity 

Sens, setting
SP

Sens, setting 
Recording speed20- ft/min Recording speed20.tt/ 
Logged depth 46Q ft

20_tt/min 
Logged depth 460. ft

Depth
(A
«-l

« * 4) 
4) « *

£ 2

u -0-0

-50

r -20

hi 00I-

hi so
I

L
h
h-
Laoo"60

-250

- -80

-
i

-300 

-100

u
i

[-350 

t 

405



Hole number continued
RS-14

Resistivity 
iSens. setting 5

SP
Sens, setting __5P_JK_ 
Recording speed _2O. ft/minjRecording speed2 
Logged depth 460 ft JLogged depth 460 ft

Depth

1

406



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mn; RS-15 Map: Jung Lake

Elev.; 2,728 ft Location: T.JJ4.S , R.-92.W, Sec. 24 , Tract: 

Measured:_5£_f£_ FSL, 175 ft m, Hole size: 4 3/4 in Air D

Date: 9-4-78 State: ND County; Hettinger

_ Drilled depth: 540 ft 

Water 3 Cored: Yes D No £

Lignite beds: 70-75; 280-282; 377-379; 482-484

Remarks:            
Lithology
Recorded by:   Tom Heck

Geophysical logs 
Geologist wx recorded by:   Lechner

Lithology
T.C..

Gamma
2 Range 100 cps

Recording speed 20ft/min 
Logged depth 54Q ft

T.C.

Density 
2 Range 100 cps

Recording speed 2£Lft/min 

Logged depth 540 ft

Depth

0- 2
2- 11

11- 21
21- 22
22- 50 
50- 64
64- 65
65- 70
70- 72
72-100

100-112
112-120
120-129
129-130
130-131
131-140 
140-205 
205-216 
216-230 
230-245
245-246
246-255 
255-284

284-285
285-286
286-290

Claystone, 
Claystone, 
Claystone, 
Lignite 
Claystone, 
Claystone , 
Lignite 
Claystone, 
Lignite 
Claystone , 
Claystone, 
Claystone, 
Claystone, 
Claystone, 
Lignite 
Claystone, 
Sandstone 
Claystone, 
Claystone, 
Claystone , 
Lignite 
Claystone, 
Claystone, 
silty
Claystone, 
Lignite 
Claystone,

ye1lowish-brown
light-gray
yellowish-brown

medium-gray 
bluish-gray

bluish-gray

greenish-gray
light-gray
medium-gray
greenish-gray
medium-brown

green i sh-gray

medium-gray
light-gray
greenish-gray

medium-gray 
light-gray,

medium-brown 

greenish-gray

-0-0

-20

407

_ -100

-350



Hole number continued 

RS-15

Lithology

290-357 Sandstone 
357-360 Lignite 
360-374 Claystone, medium-gray 
374-380 Lignite 
380-385 Claystone, medium-gray 
385-396 Claystone, greenish-gray 
396-402 Claystone, medium-gray 
402-463 Sandstone 
463-464 Lignite 
464-480 Sandstone 
480-485 Lignite 
485-487 Claystone, dark-brown 
487-519 Claystone, dark-gray 
519-522 Claystone, greenish-gray 
522-540 Claystone, dark-gray

Gamma 
T,C 2 Range 100 cp?& r 
Recording speed 2Q tymin
Ingoerlrfcprh 540 ft

r " |** " :

'

^

_.; . )i
" H-^p-'

".'..   *~>-

^
^

"4^£-
/T-\ - - -

/ f
^ r

P?N^

350

svo

 *,r

T. 
R« 

Lc

Density
C- 2 Ranw 100 CPS

icon 

Jggec

 
-Li-1 :

F"    ;   ~

;"-f?Frrf."

'

  

-~,

~:
~"
-

-

-

. ._ -
fi

~~  ̂ _

. f.
-.:.

-r  

("?**

ling spe 
1 depth

«  

r^_z.i_-^Zi
7   ~'.'~.'

         

    -    

"^.- flr v"

ed.20ft/min 

540 ft

=^   

.I"..: ..-. :.--

:

. ... .  

_ . .

~7

. , U-

::.rj".
- : ^

{

3
N     ̂

3L
4 "~ 

< !

Depth

i_
0 *-

° ^

- -120

-400

-450 
-140

-500 

- -160

. -180 
-600

-650  200

-700 

  -220

-750



Hole number RS-15

SP
Sens, setting 5Q W
Recording speed 20 ft/min Recording
Logged depth 540 ft

Resistivity 
Sens, setting    50

speed2QL.fr/min 
Logged depth 540 ft

Depth

<u
&4

-\

-0-0

-50

-20!

-80i

r-
-100!

350

409



Hole number continued

RS-15

SP Resistivity 
Sens, setting __5£LJCL_ jSens. setting 5Q

Depth

Recording speed_2£L&/minJRecording speed2J2&/min 
Logged depth 540 ft JLogged depth 540 ft

410



JNORTH DAKOTA GEOLOGICAL SURVEY

Hole No: RS-16 Map; Junq Lake

Elev.; 2,75Q ft Location: T.JLM£, R._97_w, Sec._l 

Measured: 115 ft FST, 2400 ftBfe, Hole size: 4 3/4 in

Date:_iz3zI8_State: _ND. 
, Tract: __dccc

County: Hettinger

Drilled depth :

Air D Water B Cored: Yes Q No
Lignite beds: 69-73; 139-151; 278-283; 311-313; 331-343

Remarks: __________L_.
Lithology
Recorded by: Tom Heck

Geophysical logs 
Geologist iS recorded by: __ Lechner

Lithology
T.C..

Gamma
2 Range 10° CPS

Recording speed lO^/ 
Logged depth 56° ft

Depth
Recording speed 
Logged depth 56°

^ ' ' ' i I ' ' ' '
ErTr t'; :-;:.: r.r-i t.: : : :

0- 10 
10- 20 
20- 22

22- 41 
41- 43 
43- 62 
62- 65
65- 66
66- 70 
70- 72 
72- 76
76- 77
77- 92
92-104

104-110
110-111
111-135

135-136
136-140 
140-150 
150-170
170-171
171-192 
192-194 
194-200 
200-209 
209-222
222-223
223-224
224-228 
228-255 
255-257 
257-260 
260-263 
263-276 
276-280 
280-310 
310-330 
330-346

Claystone, yellowish-green 
Claystone, medium-gray 
Claystone, greenish-gray, 
carbonaceous 
Claystone, medium-gray 
Claytone, greenish-gray 
Claystone, medium-gray

bluish-gray
Lignite
Claystone,
Lignite
Claystone, bluish-gray
Claystone, medium-gray
Lignite
Claystone, greenish-gray
Claystone, light-gray
Claystone, medium-gray
Lignite
Claystone, medium-gray,
silty
Lignite
Claystone, medium-gray
Lignite
Claystone, medium-gray 

light-gray 
medium-gray
greenish- 
medium-gray

Siltstone, 
Claystone 
Claystone 
Claystone 
Sandstone
Claystone, medium-gray 
Lignite 
Claystone 
Claystone 
Claystone 
Claystone 
Lignite
Claystone, medium- 
Claystone, medium-gray 
Lignite 
Sandstone
Claystone, greenish- 
Lignite

gray

medium-brown 
medium-gray 
light-gray 
medium-brown

 brown

gray

411



Hole number continued 

RS-16

Lithology

346-365 Claystone, greenish-gray
365-440 Sandstone
440-560 No samples

Gamma 
T.C._2_ Range.
Recording speedJ-0  
Logged Hgpth 560 ft

Density 
T.C. _L_ Range 10Q
Recording speed 20jt/min| 
Logged depth 560 ft I

Depth

21

412

 650 -200

-700

  -220

-750



Hole number RS-16

SP
Sens, setting 
Recording s

50 MV
Resistivity 

Sens, setting   5_0_

Logged depth 560 ft
min Recording speedlH^/mm 

Logged depth 5$0 ft

Depth

-0-0

H50

-20|

\-

100

-401

ri50

60

-80l

r

-300

r i
-100

[-350

413



Hole number continued 
RS-16

50 MV
SP

Sens, setting ..._ _ w ___ ___ 
Recording speed^LfyminiRecordiiig speed 2Q&/min 
Logged depth 560 ft Logged depth 560 ft

Resistivity 
ISens. setting. 5Q

Depth
«n

* I

- -120

-400

r

 450 
-I40|

^500

- -160)

-550

r
L -laoi
1-600

L I
1-650 
}_ -200
i

1-700

- -220

-750

414



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mm PS-1 fir Map: Jung Lake Date: 9-3-78 State: ND County: Hettinger 

Elev.; 2,748 ft Location: T.Alix, R.-22_W, Ser. 4 , Tract: dccc Drilled depth: 154 ft

Measured:lQ5_£t_ FSL 2400 

Lignite beds:

Hole size: 4 3/4 in Air D Water 0 Cored: Yes SI No

Remarks: No G.R. , S.P. or Res, run

Lithology
Recorded by:       :

Geophysical logs 
Geologist«? recorded by: Lechner

Lithology

Gamma 
T.C. 2 Ranee 1QQ
Recording speed 2^ 
Logged depth 154 ft

Density 
T.C. 2 _ Range 1QQ
Recording spee 
Logged depth 154 ft

Depth

*j 0)

- 0-154 No samples

415

-0-0

-20

250 
' -80

-300

-100

-350



Hole number continued

Lithoiogy

Gamma 
T.C.    Range.
Recording speed   

Logged depth

Density
T.C. ___ Range ____ 
Recording speed_fr/min

Logged depth______

Depth
c/j
u

4_» O

- -120

-400

-450 
-140

-500

- -160

-550

- -180

-600

 650-aoo

 700 

-220

-750

416



INOKTH DAKOTA GEOLOGICAL SURVEY

Hole No:. RS-17 ,Map:. Jung Lake Dare: 9-3-78 State . ND

Location: T. 135 X, R._26_w, Sec. 20 , Tract:.

County: Hettinger

Elev.: 2,592 ft

Measured:_60j£t_ ps 2557 ft 7 Hole size:
Lignite beds: 66-76; 249-257; 297-310

4 3/4 in Air D
2aaa_ Drilled depth :_460_ft _____ 

Water B Cored: Yes D No 3

Remarks:
Lithology 
Recorded by:. Tom Heck

Geophysical logs 
Geologist HX recorded by:   Lechner

Lithology
T.C..

Gamma 
2 Range CPS

Recording speed 20 "/min 
Lo^ed depth 460 ft

Density
T.C. 2 Range 
Recording speed 2Q. 
Logged depth 460

0- 18
18- 21
21- 56

56- 58
58- 64
64- 72
72- 85
85- 89
89- 98
98-115

115-117
117-136
136-148
148-152
152-156
156-172
172-186
186-220
220-245
245-253
253-266
266-271
271-278
278-280
280-294
294-297
297-300
300-305
305-308

308-309
309-311 
311-320

Sand and gravel
Sandstone, cemented
Sandstone, very fine
grained
Claystone, yellowish-brown
Claystone, medium-gray
Lignite
Claystone, medium-gray
Claystone, greenish-gray
Siltstone, light-gray
Sandstone
Claystone
Claystone
Claystone

greenish-gray 
light-gray 
greenish-gray 

Claystone, light-green 
Claystone, greenish-gray 

medium-gray 
light-gray 
medium-gray

Claystone
Claystone
Claystone
Sandstone
Lignite
Claystone, greenish-gray
Claystone, light-gray
Claystone, greenish-gray
Siltstone, medium-gray
Sandstone
Claystone, medium-brown
Claystone, medium-gray
Lignite
Claystone, medium-gray,
carbonaceous
Lignite
Claystone, medium-brown
Claystone, medium-gray

417 t



Hole number continued 

RS-17

Lithology

320-460 Sandstone

T.C..

Gamma 
- Range 1QQ cpa

Recording speed-J&fr/mi
Logged depth 460 f-fa

Density 
T.C. 2 Range 1QQ
Recording speed 22Jt/min 
Logged flgptti 46Q

418

Depth
CO
u,

w O 
O £
y Ji 

tu, S

-500

- -160

-550

. -180 
-600

 650
 a00

 700 

-220

-750



Hole number RS-17

SP 
Sens, setting 50 M7

Resistivity 
Sens, setting   5D_

Recording speed_2Q_ "/min Recording spe
460 ft 460 ft

Depth

^ 
1

-o-o

-50

L
-20!

(-
HOO

L

-40

hi 50

h-
-200-60 i

-250

-aoi

-300

t-

h
I -too
L_ i
1-350

419



Hole number continued 
RS-17

SP 
Sens, setting JCZ

Resistivity 
Sens, setting. 50WWAAd* ^^»W***fc ^    «  «**J*.   *^Ui^    »  » ,N*^***«*« **W W«*»^   WMV^KMBb-^-MBIMMMM

Recording speed^ZCLft/miniRecording speed 2oft/min 
Logged depth _«460_ft__ Logged depth 460 ft

Depth

8

- -120

-400

-450 i 
-140)

^00

-1601

-550

- -180

-600

-650 -200

-700

-

- -220

-750

420



NORTH DAKOTA GEOLOGICAL SURVEY

Hnle Nn: BG-1 Map: Bowman- SW Date: 9-16-78

F>vr 2.915 ft T.n/.?tirm- T 130 K , R.102w Sor. 12
FNL, FEL,

Measured:_1225_^f£j68fe 125flLflat Hole size 
rfenitA M«. 194-197.5; 231-234; 275-278

: 4 3/4 in
Tract 

Air
; 299-302; 429

State: ND

: abdc

D Wat 
-432

Drille
er S

County 
d depth 

Core

Bowman

d

500 ft

: Yes D No B

& ._ .  

Remark*:

Lithology 
Recorded by: .Tom HerJi.... _.. _ _., ,-...., ,....., ... G

Lithology

«. 0- 20 Sandstone 
20- 26 Sandstone, yellowish-brown 
26- 28 Sandstone, light-green, 

~~ cemented 
- 28- 30 Sandstone, light-green 
- 30- 46 Claystone, medium-gray 
_ 46- 50 Sandstone, yellowish-brown 

50- 60 Claystone, medium-gray 
~" 60- 81 Sandstone 
- 81- 83 Claystone, medium-gray 
  83- 86 Siltstone, light-gray 
- 86-108 Claystone, medium-gray 

108-120 Claystone, dark-dray 
120-121 Sandstone, medium-gray 
121-135 Claystone, medium-gray 
135-162 Sandstone, greenish-gray, 

~ very fine grained 
- 162-163 Lignite 
_ 163-170 Sandstone, greenish-gray 

170-190 Claystone, medium-gray
190-194 Lignite 

~" 194-207 Claystone, medium-gray 
- 207-210 Claystone, medium-brown 

210-221 Claystone, medium-gray 
221-222 Lignite 
222-228 Claystone, medium-gray 
228-230 Claystone, medium-brown 
230-232 Lignite 

  232-250 Claystone, medium-gray 
250-251 Lignite 

_ 251-255 Claystone, dark-gray 
255-268 Claystone, medium-gray 
268-270 Claystone, dark-gray 
270-277 Claystone, medium-gray 

- 277-281 Claystone, greenish-gray 
- 281-285 Lignite 

285-286 Claystone, dark-gray
__ 286-288 Claystone, greenish-gray 

288-290 Sandstone 
290-293 Claystone, dark-gray 

- 293-294 Lignite 
  294-297 Claystone, greenish-gray 

297-321 Sandstone 
321-327 Claystone, dark-gray 
327-328 Lignite 
328-346 Claystone, dark-gray

Geophysical 
eologist XK recorded by

Gamm
T.C. 2 Ran 
Recording sp<
Logged depth

421
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Hole number continued

BG-1

Lithology

346-350 Lignite 
350-352 Claystone, dark-gray 
352-360 Sandstone 
360-390 Claystone, medium-gray 
390-392 Sandstone 
392-393 Lignite 
393-400 Sandstone 
400-416 Claystone, medium-gray 
416-421 Claystone, greenish-gray 
421-423 Claystone, dark-gray 
423-424 Lignite, 
424-430 Claystone, medium-gray 
430-441 Sandstone 
441-466 Claystone, medium-gray 
466-482 Sandstone, light-green, 

" very fine grained 
482-500 Claystone, greenish-gray

Tr 2
Gamma
R a n«T*» 100 CDS

Recording speed-22-.ft/min 
Logged deprh 500 ft

422

i  L4  *' I 1 !- 

1 ") ) | 1 T*BC"j j j !

'/T f 'Uy7' ye i lij
' {' ) |3a^ayytpp
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soo
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-650  200

-700 
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-750



Hole number BG-1

Resistivity 
pens, setting

SP
Sens, setting 5Q MV
Recording speed_2&fymimRecording speed-2Q&/min 
Logged depth 500 ft togged depth 5QQ ft

Depth
eo
|H

* > 4)
aj * »
oS CD

-o-o

H50

1- -201

i-

hioo

-401

-150

-

-250
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Hole number continued 
BG-1
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fSOKTH DAKOTA GEOLOGICAL SURVEY

Hole No: BG-2 Map: Bhame SE Date: 9-16-78

Flev: 2,988 ft T.orarionr T . 130 ft ^ R. 103 W S*r. 12

Measured: 50 ft FSL r 110 ftFWLT Hole size: 4 3/4 i

TVnifAWQ. 96-98; 201-205; 248-251; 258-260;
o .

Remarks:

Lithology 
Rrrordrd hy Tom Heck ^

Lithology

0- 22 Claystone, yellowish-brown 
22- 25 Claystone, dark-gray 
25- 36 Siltstone, greenish-gray 
36- 52 Claystone, medium-gray 
52- 53 Sandstone, cemented 
53- 61 Claystone, greenish-gray 

- 61- 63 Lignite
_ 63-73 Claystone, medium-gray 

73- 74 Claystone, dark-gray 
~~ 74- 75 Lignite 

75- 80 Claystone, medium-gray 
- 80- 81 Sandstone, cemented 
- 81- 85 Claystone, medium-gray 
_ 85- 94 Claystone, dark-gray 

94- 96 Lignite 
96- 97 Claystone, dark-gray 
97-100 Siltstone, greenish-gray 

~ 100-124 Claystone, medium-gray 
- 124-137 Claystone, medium-brown

137-146 Claystone, medium-gray 
146-148 Sandstone 
148-162 Claystone, medium-gray 
162-180 Claystone, medium-brown 

- 180-182 Sandstone 
- 182-187 Claystone, medium-gray 
_ 187-190 Lignite 

190-196 Claystone, dark-gray 
196-197 Lignite
197-200 Claystone, dark-gray 

  200-205 Lignite 
205-209 Claystone, dark-gray 

_ 209-215 Claystone, medium-gray 
215-227 Sandstone 
227-235 Claystone, medium-gray 
235-237 Lignite 

- 237-245 Claystone, medium-gray 
- 245-250 Lignite 

250-252 Claystone, medium-gray 
252-254 Lignite
254-257 Siltstone, light-gray 
257-262 Claystone, medium-gray 

- 262-290 Sandstone 
  290-300 Claystone, medium-gray 

300-301 Lignite 
301-304 Claystone, greenish-gray 

"~ 304-310 Claystone, medium-gray

T.C.  ;
Recorc 
Logged

, Trad 

n Air
285-28S

S 
t:

(
J

tate 
cc<

ND

^c ]

U Wate

Drilk

rS

County: 
:d depth: 

Cored

Bowman
500 ft

: Yes D No 0

.  

Geophysical 1 
1   Ye» ill reologist TP» recorded by:

Gamm 
SLRan 
ingsp 
deptfr

F
=

425 =

S ta«

 
 M

*- 

I
m

mm

mm 

mm

I
 B

5 

I

a 
ige 
eed 
i_i

100 cps
20_ft/min 

500 ft

^
 J.

K 

T

K

-|

^ 

5

I
S

I

«U

I

SD

^

V

1-
t

a 
 ^

M 
^

"* 

J-

2

^

 i

k
m

S

=
M'Tl

_,
H^l

r-j

9 
! 

 ^

-

L.

I

mm

d
B 

E

s
fr*

MM
MM

i
t
B^ 

U-

5

-1

fJ-

J.

 J

^>

6=?

w«

N
b

F

 ̂
 B 

L

F =F
f=
F

^

5

^

mt

 r 

A.

^

  

E=

 ^

HM

H

H«

I V
aOIMMBi

20

tc

to 

so

100 

IZO

Ito

Mo

l»0 

200 

23.0

2*0

W 

280 

300

3ZO

3<to

360

ogs
Lechner

Density
T.C. JL_ Ran^ 
Recording spec
Logged depth

pM 

 1 g Ik
Hi
M

2=

 > 

5e
id
5

100 cp
1 20. ft/ mi 
00 ft

s 
n

|C

s

 M

=

  

 i

S

Mi

   
  

  

 = 
  

P-

=
 M

M

*

i

A
j- ?

Depth
tn
lH 

4_l <U

1 1 IX. 2

-0-0

-2C

-100 

-40

MB*

-100



Hole number continued

BG-2

Lithology

310-320 Siltstone, light-gray 
320-332 Clay stone, medium-gray 
332-336 Claystone, dark-gray 
336-360 Claystone, medium-gray 
360-371 Sandstone 
371-383 Claystone, medium-gray 
383-402 Sandstone 
402-409 Siltstone, light-gray 
409-416 Sandstone 
416-425 Claystone, medium-gray 
425-427 Sandstone 
427-430 Claystone, medium-gray 
430-436 Sandstone 
436-437 Siltstone, greenish-gray 
437-440 Sandstone 
440-445 Claystone, medium-gray 
445-451 Sandstone 
451-452 Claystone, medium-gray 
452-461 Sandstone 
461-466 Claystone, medium-gray 
466-471 Claystone, greenish-gray 
471-475 Sandstone 
475-476 Claystone, medium-gray 
476-500 Sandstone
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Hole number BG-2

Sens. 
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Hole number continued 
BG-2

5Q MV
SP

Sens, setting; ._____.. 9 __ 
Recording speed_2D.&/minjRecording spee 
Logged depth 5QQ ft (Logged depth 5QQ

Resistivity 
Sens, setting. 5Q

rain

Depth

H650 -200
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fNOKIH DAKOTA GEOLOGICAL SURVEY

BG-3____ Map: Camel Butte Date: 9-15-78 State: ND County: BowmanHole No:
Elev.; 3r2l5 ffr Location: T.130 *, R.IP_4_w, Sec.

FNL ^^ _, PEL , . A ~ /A . ... i | 
Hole size: 4 3/4 in Air LJ

, Tract:_aa§d_ Drilled depth: 500 ft

Water S Cored: Yes Q NoMeasured: 425 ft BSL, 80 ftBBIB^

Lignite \***}_ 44-48; 124-128; 138-149; 190-193; 195-206; 252-259; 264-266; 285-288

Remarks: ______________________________________________________
Lithology
Recorded by Tom Heck______________ Geologist

Geophysical logs 
recorded b: __ Lechner

Lithology

Gamma 
T.C. 2 Range 1°°
Recording speed 2Q.fr/min 
Logged depth 500 ft

T.C.

Density
2 Range 100

Recording speed -2jO"/min 
Logged depth 500 ft

Depth

0- 25 
25- 27 
27- 30 
30- 40 
40- 44
44- 45
45- 47
47- 50
50- 53
53- 64
64- 75
75- 86
86-120

120-123
123-130
130-134
134-135
135-144 
144-150 
150-155 
155-161 
161-170 
170-176 
176-180 
180-184 
184-187 
187-192 
192-202 
202-205 
205-220 
220-225 
225-240 
240-254 
254-260 
260-265 
265-287
287-288
288-327 
327-332

Sandstone
Lignite
Claystone,
Siltstone,
Lignite
Claystone ,
Lignite
Claystone,
Lignite
Claystone,
Sandstone
Claystone ,
Sandstone
Lignite
Claystone ,
Claystone,
Lignite
Claystone,
Claystone,
Lignite
Sandstone
Claystone,
Claystone,
Sandstone
Claystone,
Lignite
Claystone,
Lignite
Claystone,
Claystone,
Claystone,
Sandstone
Claystone,
Lignite
Claystone,
Claystone,
Lignite
Claystone,
Claystone,

light-gray 
light-red

dark-gray 

dark-gray 

medium-gray 

medium-gray

medium-gray 
dark-gray

dark-gray 
light-gray

dark-gray 
light-gray

dark-gray 

light-gray

dark-gray
medium-gray
medium-brown

medium-brown

dark-gray 
medium-gray

medium-gray 
medium-brown

 0-0

-20
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Hole number continued 

BG-3

Lithology

332-360 Claystone, greenish-gray 
360-370 Sandstone 
370-386 Claystone, greenish-gray 
386-390 Claystone, medium-brown 
390-400 Claystone 
400-500 No samples

-'-

Gamma
T.r. 2 Rang* 100 COS

Recording speed -2fl_ft/min 

Logged depth _5na_JEt___
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Hole number BG-3
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Hole number continued 
BG-3

SP
Sens, setting 50 MV . _ 
Recording speed _2P__ ft/ minjRecording 
Logged depth 5QQ ft Logged depth son f+_

Resistivity 
Sens, setting. 50

Depth

8 | ft* 2
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: BG-4 Man: Cedar Lake Date: 9-4-78 State: ND Cnuntv: ariam.*

FW- 2,702 ft rnratinn; T 132? R_ 98 1 Ser 2 Trart: baba Drillft/1 ^.ntli : 300 ft

Measured:.
Lignite bee

35 ft RSdk 1840 f1^ Hole size: 4 3/4 in Air ("1 Water [x] Cored: Yes Q No [x]
l«. 186-194

. _ . .  

Remarks:

Lithology
Recorded by: __ Tom Heck

ye> Geophysical logs 
Geologist XX recorded by: Lechner

Lithology

Gamma 
T.C. _?_ Range 100
Recording speed 2(3 ft/mi 
Logged depth 3QQ ft

Density 
T.C. _L_ Range 100
Recording speed -2Q"/min 
Logged depth 300 ft

Depth

0- 5 Gravel
5- 6 Lignite
6- 24 Claystone, yellowish-gray

24- 27 Sandstone, cemented
27- 28 Claystone, greenish-gray
28- 30 Lignite
30- 36 Claystone, grayish-green
36- 37 Sandstone, cemented
37- 66 Claystone, medium-gray
66- 69 Siltstone, medium-gray
69- 83 Claystone, medium-gray
83- 84 Lignite
84- 85 Claystone, dark-gray
85- 86 Lignite
86- 87 Claystone, medium-gray
87- 90 Claystone, light-green
90-105 Claystone, grayish-green

105-111 Sandstone
111-121 Claystone, light-gray
121-122 Lignite
122-125 Claystone, light-gray
125-136 Claystone, medium-gray
136-137 Lignite
137-139 Claystone, grayish-green
139-160 Claystone, light-gray
160-162 Lignite
162-165 Claystone, medium-gray
165-169 Claystone, greenish-gray
169-177 Siltstone, light-gray
177-179 Sandstone, cemented
179-180 Claystone, dark-gray
180-193 Lignite
193-196 Claystone, black,

	carbonaceous
196-208 Claystone, greenish-gray
208-210 Lignite
210-227 Claystone, medium-gray
227-228 Lignite
228-230 Claystone, medium-gray
230-236 Siltstone, light-gray
236-248 Claystone, medium-brown
248-258 Sandstone
258-272 Claystone, medium-gray
272-273 Lignite
273-275 Claystone, dark-gray

-0-0

-20

433



Hole number continued

BG-4

Lithology

Gamma 
T.C. 2 Range 100
Recording speed _2Q-fymin 
Logged depth __30p_Jt_

Density Depth 
T.C. _2_ Range 100 cps 
Recording speed J20ft/min 
Logged depth __300_Jt_

*- o

275-282 Claystone, greenish-gray
282-285 Sandstone, light-green
285-300 Claystone, greenish-gray

434
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Hole number BG-4

SP Resistivity 
Sens, setting. 50Sens, setting 50 m

Recording speed 20 ft/min Recording speed
Logged depth 300 ft

_20ft/min 
Logged depth 3QQ ft

Depth
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Hole number continued 
BG-4

SP
SMW. getting- 5Q MV w

Recording speed_2_2_ft/minJRecording speed20.it/min 
Logged depth _JQ__Ljt__ Logged depth 30Q ft

Resistivity 
Sens, setting. 50

Depth

S3
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-450 i 
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NORTH DAKOTA GEOLOGICAL SURVEY

BG-5 .Map:. Griffin Date: 9-16-78 State: ND County: BowmanHole No
Elev.: 3,078 ft Location: T. 132Jf, R.lOlw. Ser. 28 T Trart: dddc Drilled depth: 600 ft

Measurer!: 60 ft ps*r 360 ftmr Hole size: 4 3/4 in Air D Water B Cored: Yes D NoWater Cored: Yes 
Lignite beds: 30-34; 74-77.5; 102-106; 128-136; 315-335; 482-484; 491-497

Remarks:
Lithology
Recorded by:   Tom Heck             

Geophysical logs 
Geologist MX recorded by: Lechner

Lithology

Gamma
T.C.-2. CPS

Recording speed 20 "/min 
Logged depth 600 ft

Density
T.C. 2 Range 100 CPS 
Recording speed _2Q"/min 
Logged depth 600 ft

Depth

M <u

0- 2
2- 20

20- 60
60- 70
70- 72
72- 73
73- 85 
85- 91 
91- 97
97- 98
98-116 

116-120 
120-135 
135-139 
139-145 
145-155
155-156
156-190 
190-197 
197-200 
200-218 
218-220 
220-223 
223-242 
242-277 
277-281 
281-290 
290-295 
295-310 
310-313
313-314
314-317 
317-320 
320-335 
335-339 
339-345 
345-347 
347-350

Gravel 
Claystone, 
No samples 
Claystone, 
Lignite 
Claystone, 
Claystone, 
SiItstone, 
Claystone, 
Lignite 
Claystone, 
Lignite 
Claystone, 
Lignite 
Sandstone 
Claystone, 
Lignite 
Claystone, 
Lignite 
Claystone, 
Sandstone 
Siltstone, 
Sandstone 
Claystone, 
Sandstone 
Claystone, 
Claystone, 
Claystone, 
Claystone, 
Lignite 
Claystone, 
Lignite 
Claystone, 
Lignite 
Sandstone 
Claystone, 
Lignite 
Claystone,

greenish-yellow 

medium-gray

medium-brown 
medium-gray 
light-gray 
greenish-gray

medium-gray 

dark-gray

medium-gray 

dark-gray 

medium-brown 

green ish-gray 

medium-gray

dark-gray 
medium-gray 
dark-gray 
medium-gray

medium-brown 

medium-gray

greenish-gray 

medium-brown

--0-0

-2C

437



Hole number continued 

BG-5

Lithology

Gamma 
R ang» 100 CPS

Recording speed 20 fymin. 
Logged depth 600- ft

Density
T.C._J_ Range 100 CPS! 

Recording speed_2£&/ 
Logged Aytli 600 ft

Depth

350-365
365-366
366-367
367-390 
390-404
404-405
405-407 
407-417 
417-422 
422-445 
445-455 
455-460 
460-471 
471-483 
483-490 
490-600

Claystone, 
Lignite 
Claystone , 
Claystone, 
Sandstone 
Lignite 
Claystone, 
Claystone, 
Sandstone 
Claystone, 
Claystone, 
Sandstone 
Claystone, 
Sandstone 
Claystone, 
Sandstone

medium-gray

medium-brown 
medium-gray

dark-brown 
medium-gray

medium-gray 
greenish-gray

greenish-gray 

greenish-gray

-650 a,00
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Hole number BG-5

SP 
Sens, setting 
Recording s] 
Logged dept
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Hole number continued
BG-5

50 MV
SP

Sens* setting._ ___ o___ _ 
Recording speed_2p__ft/nunjRecording speed2p_ft/min 
Logged depth 600 ft (Logged depth 6QQ ft

Resistivity 
Sens. setting___lP_

Depth

- H20

 400 j

 450 I
-I40|

-500

- -160

-550

L -180! 

[-600
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-650 -200

h-700
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn: BG-6 .Map:. Rhame- : 9-15-78 state; ND County: Bowman

18
Elev.: 3,010 ft Location: T.lpfi^ R.i2iw, Sec. 28 _, Tract: ccbb Drilled depth: 500 ft

"ftOIC.
Measured: J£50_j^b FSL, 

Lignite beds:

Hole size: 4 3/4 in Air D Water B Cored: Yes Q No
33-36; 124-139; 152-162; 187-192; 212-216; 284-286; 354-358

Remarks: _________
Lithology
Recorded by: Tom Heck

Yw Geophysical logs 
Geologist v» recorded by: Lechner

Lithology

Gamma 
T.C. _2_ Range 100
Recording speed 
Logged depth 500 ft

T.C.

Density
2 RangelOO CPS

Recording speed 2^ "/min 
Logged depth 500 ft

Depth

0- 2 
2- 32 
32- 37 
37- 45 
45- 50 
50- 67
67- 68
68- 95
95- 96
96-120

120-123 
123-134 
134-148 
148-160 
160-180 
180-183 
183-188 
188-190

190-200 
200-236 
236-259
259-260
260-281
281-282
282-285 
285-305 
305-312 
312-315 
315-328 
328-340 
340-342

Gravel
Sandstone
Lignite
Claystone,
Claystone,
Claystone,
Sandstone,
Claystone,
Sandstone,
Claystone,
silty
Claystone,
Lignite
Claystone,
Lignite
Claystone,
Claystone,
Lignite
Claystone,
silty
Claystone,
Sandstone
Claystone,
Lignite
Claystone,
Lignite
Claystone,
Sandstone,
Claystone,
Sandstone,
Claystone,
Sandstone
Claystone,

greenish-gray
medium-brown
medium-gray
cemented
medium-gray
cemented
light-gray,

dark-brown 

dark-brown

medium-gray 
medium-brown

light-gray, 

greenish-gray 

medium-gray 

medium-gray

medium-gray 
greenish-gray 
light-gray 
medium-gray 
medium-gray

medium-gray

 0-0

-20
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Hole number continued 

BG-6

Lithology

Gamma 
T.C._i_ Range-192.
Recording speed_2H_ft/niin 
Logged <fcprh 50Q ft__

Density 
T.r, 2 100 cps

Depth

Recording speed J&fym 

Logged depth 500 ft
o

dark-gray 
 .f medium-gray

342-360 Sandstone
360-364 Claystone,
364-396 Claystone,
396-401 Sandstone
401-416 Claystone, medium-gray
416-419 Sandstone
419-440 Claystone, medium-gray
440-460 No samples
460-471 Sandstone
471-500 Claystone, greenish-gray

442
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Hole number BG-6

Resistivity*^& i AV**W4MV<t* *»» T

Sens, setting 50 m   Sens, setting  §°   
Recording speed _J20 ft/mumecording speed_20ft/mi 
Logged depth 500 ft Logged depth 50° ft

Depth

ho-o

h-50

-20i

L
hi 00

L

-40

 150

r _-200 60!

- -80i

-300

-100

350
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Hole number continued 
BG-6

SP
Sens. 50 MV

Resistivity 
Sens, setting. 50. .    .      , _ ___ 

Recording speedJ-SLfyminJRecording speec£0_«/min 
Logged depth 500 ft JLogged depth 500 ft

Depth

- -120

-400

H450 ! 
-140

-500

- -160

-550

r  i
r

j
-180! 
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r^

L650 -200

-700
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; BG-7____Map: Mineral- SpringsDate: 9-7-78 State: _ 

Elev.: 2,798 ft Location: T.J.33&, R.99_f, Sec._32_ , Tract:_§aaa_

ND . County; Slope

Drilled depth: 400 ft

Measured: 62 ft S3K, 45 ft »&, Hole size: 4 3/4 in Air D Water
Lignite beds: 23-25; 70-73; 97-100_________________

Cored: Yes Q No

Remarks: __________.
Lithology
Recorded V»y Tom Heck

Geophysical logs 
Geologist JW recorded by:   Lechner

Lithology

Gamma
T.C. _i_ Range 100 CPS 
Recording speed 29 "/min 
Logged depth 400 ft

Density
T.C. 2 Range 100 CPS 
Recording speed -2Q"/min 
Logged depth 400 ft

Depth

0- 15 
15- 22
22- 23
23- 30 
30- 45 
45- 48 
48- 64 
64- 68 
68- 70 
70- 75 
75- 81 
81- 94 
94- 96 
96-105
105-106
106-107
107-110 
110-116 
116-122
122-123
123-138 
138-142
142-143
143-145 
145-150 
150-152 
152-158 
158-170 
170-173

173-175 
175-180 
180-193 
193-195 
195-197 
197-203 
203-212 
212-214

214-220 
220-295

Claystone, greenish-yellow
Claystone, greenish-gray
Lignite
Claystone, dark-gray

medium-gray
cemented
medium-gray

Claystone,
Sandstone,
Claystone,
Lignite
Claystone,
Claystone,
Claystone,

medium-gray 
greenish-gray 

___._._ . medium-gray 
Claystone, light-gray 
Lignite

light-grayClaystone,
Lignite
Claystone,
Claystone,
Claystone,
Claystone,
Lignite
Claystone,
Claystone,
Lignite
Claystone, dark-gray
Claystone,
Lignite
Claystone,
Claystone

brownish-gray 
greenish-gray 
light-gray 
greenish-gray

greenish-gray 
dark-gray

medium-gray

medium-gray 
greenish-gray 

Claystone, brown, 
carbonaceous
Claystone, greenish-gray 
Claystone, medium-gray 
Claystone, greenish-gray 
Claystone, dark-gray 
Claystone, greenish-gray 
Claystone, dark-gray 
Claystone, greenish-gray 
Sandstone, light-gray, 
very fine grained 
Claystone, medium-gray 
Sandstone

445



Hole number continued 

BO7

Lithology

295-360 days-tone, dark-gray
360-364 Sandstone
364-400 Claystone, dark-gray

T.C.

Gamma   
2 Range 1QO CPS

Recording speed J2£L"/min 
Logged depth 400 ft

Density 
T.C._l_Range 10° c?s

Depth

Recording speed-Zafymi 
Logged depth 400 ft
!"rH - . , t- '~. ":.! :: ^ - z: :., ̂ ^

-120 
-400

-450 
-140

-500 

- -160

»

-550

. -ISO 
-600

-700 

- -220

-750

446



Hole number BG~7

Resistivity 
pens, setting

SP
Sens, setting 50 MV
Recording speed_2£"/minpRecording speed-20.fr/mm 
Logged depth 400 ft togged depth 4QQ ft

Depth

0) * »

£1

1

-0-0

-20

-100

L

1-150

 40

1 -200  601

-300

| 

-1001

L 
i
U-350

447



Hole number continued 
BG-7

SP
Sens, setting _5£LJCL_. w _ __ 
Recording speed__2fiL^/minJRecording speed 2CKt/min 
Logged depth 4QQ fir (Logged depth 4QQ ft

Resistivity 
Sens, setting. 50

Depth

- -120

-400

 450 
-140!

-500

- -I60i

-550

- -180

-600
I" 

h

-650 -200

-700

- -a 20

-750

443



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mo; BG-8 Man; Marmarth 1 SE pate! 9-14-78 State: 
.N

ND County: sl°Pe

Elev.:-2-c965_l£__Location: T. JJL33 , R.JL02W, Sec._26_ , Tract:_bhaa__ Drilled depth: 600 ft 
Measured:_6_p_££__ Sa^non ft-J8fc, Hole size: 4 3/4 in Air D Water 9 Cored: Yes Q No 
Lignite M«? 106-113; 292-294; 431-442; 466.5-470_______________________________

Remarks: ______ _                                                
Lithology
Recorded by: Tom Heck

Geophysical logs 
_ _ Geologist Kac recorded by:   

Lithology

- 0-2 Gravel 
2- 7 Sandstone, yellowish- brown 
7- 25 Claystone, yellowish-brown 

"~ 25- 60 Sandstone, yellowish-brown
~~ very fine grained 
- 60- 96 Claystone, medium-gray, 

silty 
96- 97 Sandstone, medium-gray 
97-100 Claystone, medium-gray 

" 100-102 Claystone, medium-brown 
- 102-108 Lignite 
- 108-111 Claystone, medium-brown 
_ 111-114 Claystone, black, 

carbonaceous 
114-127 Claystone, greenish-gray 
127-134 Claystone, medium-brown 
134-135 Claystone, greenish-gray 

- 135-148 Sandstone, greenish-gray 
_ 148-150 Claystone, medium-gray 
_ 150-157 Sandstone, greenish-gray 

157-158 Lignite
158-280 Sandstone, greenish-gray 

~ 280-282 Lignite 
- 282-298 Claystone, greenish-gray 
_ 298-304 Claystone, medium-brown 

304-320 Claystone, medium-gray 
320-344 Sandstone

Gai
Tf\ 2 1

Recording 
Logged de
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n
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-0-0
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-£50 
- -80

_ -100



Hole number continued 

BG-8

Lithology

344-358 
358-428 
428-430 
430-442 
442-454 
454-500
500-501
501-540 
540-543 
543-550
550-551
551-560 
560-566 
566-569 
569-576 
576-600

Sandstone ,
Sandstone
Claystone,
Lignite
Claystone,
Sandstone
Lignite
Sandstone
Claystone,
Sandstone
Claystone,
Sandstone
Claystone,
Claystone,
Claystone,
Sandstone

cemented

medium-gray

medium-gray

dark-gray 

dark-gray

greenish-gray
medium-gray
greenish-gray

Gamma
T.C.. 100 CPS

Recording speed 20 fymin 
Logged depth 600 ft

320

Voo

WO

430

too

Density 
T.C.__2_ Range 100.

Depth

Recording speed-20tt/min £ £ 
Logged depth. 60° f t I fc  «

-750

450



Hole number BG-8

Sens, set 
Recordi 
Logged

-i

SP
tting 50 MV
ng speed 2£L_ &/min
r^pth 600 ft

ilEEEiliiE

,2SO=||E-E = =^I

3tt = = = = == = = =E

Resistivity Depth 
Sens, setting - 5,Q.._ M

f* ^M
Recording speed20_tt/min « « 
T.op-wH H*»nth 600 ft c£ "5

IHIlil! -
= E = = 2 = = = = 3 p -20L

:
i. 4°

= =i=fj= = E = = = i-

=B^E== EE L-

r350 

IIII! IHI! F

451



Hole number continued 
BG-8

Sens, set 
Recordii 
Logged c

:

SP
ting 50 MV
igspe 
iepth

SM

eti 20 ft/ mil 
600 ft

 *- fe

==^4

5H

Resist 
Sens, settin 

ijRecording 
Logged dej

i4
i*
I

t=

ivity
g 50
spe 
>th

P

ed2D_ft/min 
600 ft

t

Depth
co
u*- «

r8 1 fc ^

- -120 
-400

-450 
-140

-500

- -160 

-550

- -ISO 
-600

[
-650 -200

-700
i

- -2201 

-750

452



NORTH DAKOTA GEOLOGICAL SURVEY

Hnle No: BG-9 Man: Marmarth 2 SE Date: 9-15-78 State: ND Cnuntv: Slope
FW. 3,040

Measured: 40
Lignite beds: .

O . . _

ft T.nraHnn- T 133i ; R_104^ SPr . 4 j Trart: bbbb Drilled depth: 500 ft

ft |^ 10 ft 15^ Hnle size: 4 3/4 in Air (~~| Water [x| Tnred: Yes Q

102-104; 156-165; 172-174; 180-184; 258-260; 262-264
   

No B

Remarks:

Lithology 
Recorded bv:.

Geophysical logs 
Tom Heck npnlneist «7 re^orde^ hv? Lechner

Lithology

0- 5 Sandstone 
5- 21 Claystone, yellowish-brown 

_ 21-22 Lignite 
22- 28 Claystone, greenish-gray 

~~ 28- 29 Claystone, medium-gray
29- 30 Lignite 

- 30- 39 Claystone, greenish-gray 
_ 39- 45 Claystone, medium-gray 

45- 47 Lignite 
"~ 47- 50 Claystone, greenish-gray 

50- 55 Claystone, medium-gray
- 55- 58 Claystone, greenish-gray 

58- 64 Claystone, medium-gray 
_ 64-67 Lignite 

67- 87 Claystone, medium-gray 
87-100 Sandstone 

100-102 Lignite 
102-106 Claystone, dark-gray

- 106-114 Claystone, medium-gray 
_ 114-118 Claystone, dark-gray 

118-121 Claystone, medium-gray 
121-132 Claystone, dark-gray 
132-152 Sandstone, greenish-gray 

- 152-163 Lignite 
- 163-166 Claystone, dark-gray 
_ 166-171 Lignite 

171-178 Claystone, dark-gray 
178-183 Lignite 
183-184 Claystone, dark-gray 

  184-192 Claystone, greenish-gray 
192-196 Claystone, dark-gray 
196-197 Lignite 
197-202 Claystone, light-gray 
202-233 Claystone, medium-gray 
233-253 Claystone, dark-gray

- 253-255 Claystone, dark-brown 
255-256 Lignite 

_ 256-259 Claystone, dark-brown 
_ 259-264 Claystone, dark-gray 

264-270 Claystone, greenish-gray 
270-297 Claystone, medium-gray 
297-300 Claystone, greenish-gray 

  300-320 Claystone, dark-gray 
320-330 Sandstone 
330-341 Claystone, dark-gray

Gamma
T Tr. 2 R a r,ge 100 CPS 1

Recording speed IP-^/nim 1 
Logged depth 500 ft 1OO J.nr[
lipi
il-i
ffttH
IrIT
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h -80

-100 

-350



Hole number continued 

BG-9

Lithology

341-357 
357-361 
361-373 
373-400
400-401
401-404
404-409
409-414-
414-426
426-438
438-440
440-446
446-463
463-470
470-476
476-479
479-481,
481-487T
487-488
488-493 
493-499 
499-500

Claystone, 
Claystone, 
Claystone, 
Claystone, 
Lignite 
Claystone, 
Claystone, 
Claystone, 
Claystone, 
Sandstone, 
Claystone, 
Sandstone, 
Claystone, 
Sandstone 
Claystone, 
Claystone, 
Claystone, 
Claystone, 
Lignite 
Claystone, 
Claystone, 
Claystone,

medium-gray 
light-gray 
medium-gray 
greenish-gray

dark-gray
medium-gray
light-gray.
medium-gray
greenish-gray
medium-gray
medium-gray
medium-gray

medium-gray 
greenish-gray 
medium-gray 
greenish-gray

medium-gray
greenish-gray
medium-gray

Gamma
^ Range 1QO cpsT.C. 2.

Recording speed _2£L/1t/min
Logged depth 500 ft

Depth
100 CPS

Recording speed-2ja t̂/min 
Logged depth 50Q ft

454

o ,££
fe 2

-120 

400

450 
H40

500

-550

- -180
-600

-700

- -220

-750



Hole number BG-9

Sens, set 
Record! 

Logged

-i

SP
rting 50 MV
ng speeri 20 ft/min 

r^prh 500 ft

90 EEE5EEEEEE

*o ==========

$0 EEEEEEEEEE

y40EEEEE = b = E

HO JE = =E33E± 

/$0EEEEEEE = EE

320EEEEEE|li

3^jE = EEE=lE =

3S6\ 1 1 1 1 1 1 II 1 1

Resistivity Depth 
Sens, setting -§,Q. M
Recording speed^20ft/min *j »i 
Logged depth 500 ft £ 2

oo r ~*

,| | f ) j..^ | -0-0 

: = EE = EEE:|E: [_

i- - 40

= =- = -= = !==[ - 80

ii===illl=;

i===i=li=i
- I0°
-

mil f
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Hole number continued 
BG-9

SP Resistivity
Sens, getting 50 MV Sens, setting 50._______ . 0 
Recording speed_2IL_fr/minJRecording spee 
Logged depth 500 ft Logged depth 5QQ

Depth

- -120

-400

-450 I 
-I40|

-500

- -160

-550

L -ISO 

600h
i 

-650 -200

-700

- -220

-750

456



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; BG-10 Man: Marmarth 1 SW Date: 9-14-78 State: 
N

ND . County: slope

Elev.:3,1.25 ft Location: T. J-13* , R.1MW , Sec. 1$ , Tract: aaaa_ Drilled depth: 100 ft
IPNT TTPT --^ J   n-n, J   n-n |_. L_|__

90 ft g«^ 5Q ft SHOE, Hnle size: 4 3/4 in Air M Water E Cored: Yes Q No [x]

Lignite beds: NQNE

Remarks: No logs run
Lithology 
Recorded by:  Tom Heck

Geophysical logs 
Geologist MK recorded by: ___ Lechner

Lithology

  0- 20 Sandstone, yellowish-brown
_ 20-100 Sandstone, light-gray

 

^

 

-

 

-

 

Gamma 
T,C. Range

f 
Recording speed _ tt/min

/
/

457

Density 
T.C. Range

c 
Recording speed   "/min
Logged depth

Depth
V)

4_» <U<u * *8 « 
fa 2

-0-0

-50

"" -2

  »

-100

-4 

-150

-200~6

-250 
- -8

^

-300

_. ~1C 

-350



Hole number continued

Lithology

Gamma

T.C.    Range       
Recording speed  fr/min 

Logged depth_______

Density

T.C. ___ Range ____ 
Recording speed "/min 

Logged depth_____*._

Depth
«»i_

~ «

£ 5

- -120

-400

-450 
-140

 500

-550

. -180 
-600

-650 -2,00

-700

- -220

-750

458



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No; BG-11 Map: Amidon-______Date: 9-19-78 State: ND County; Slope 

Elev.:-2U335_f£_ Location: T.134 *, R-lQQw^Ser. 18 , Trart: aaaa Drilled depth: 500ft
   *%. T» T^T?» ____ ____

Measur 
Lignite

250 ft Sfe 70 ft raws, Hole size: 4 3/4 in Air D Water B Cored: Yes D No
ina-iin. 41 5-440- 48R-4Q3

Remarks:
Lithology
Recorded by:     Tom Heck

Geophysical logs 
Geologist NX recorded by:   

T.( 
Lithology Re

Lo

  0- 31 Sandstone, yellowish-brown = = 
31- 50 Claystone , medium-gray JE E 
50- 55 Lignite EE 
55- 60 Claystone, light-green ==
60- 80 Siltstone, medium-gray == 
80- 95 Sandstone || 
95- 96 Lignite EE 
96-100 Claystone, greenish-gray E = 

"" 100-105 Lignite = E 
105-122 Claystone, medium-gray =| 

- 122-130 Claystone, greenish-gray E j 
  130-178 Claystone, medium-gray EE 

178-179 Lignite - = 
_ 179-193 Claystone, light-gray EE 

193-202 Claystone, medium-gray == 
202-218 Claystone, greenish-gray = 3 
218-225 Claystone , medium-gray = - 

- 225-240 Claystone, greenish-gray -± 
_ 240-261 Siltstone, light-gray =^ 

261-268 Claystone, greenish-gray == 
268-277 Claystone, medium-gray 
277-348 Sandstone B=
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Hole number continued 

BG-11

Lithology

Gamma
T.C. 2 Rang* 100 cps 
Recording speed 2Q ft/mj 
Logged Hepth 500 ft

Density 
T.C. _J_ Range 100 CPS 
Recording speed J-O 
Logged <Jgpfh 500 ft

Depth

o *-»

I s

348-360 Claystone, medium-gray
360-400 Sandstone
400-413 Claystone, medium-gray
413-442 Lignite
442-455 Sandstone
455-458 Claystone, medium-gray
458-476 Claystone, greenish-gray
476-482 Lignite
482-500 No samples

-550

- -ISO
-600

460

 650 -200

 700 

-220

-750



Hole number BG-11

SP 
Sens, setting §2.

Resistivity 
[Sens, setting.ens, seng    pens, setting   z_i- 

Recording speed 20 ft/minCRecording speed2Q.It/ 
Logged depth 500 ft Logged depth 500 ft

mm

Depth

rtl 4-1
<u <u

I

ho-o

u-

f-50

i f 

L
-20|

hi 00

-40

-150

-200~60 j

^-250

^ -80i

-300

-100

L
i
i-350
i 
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Hole number continued 

BG-11

SP
Sens, setting 5Q *&  w ___ 
Recording speed_20_it/niin|Recording speed _2C«/min 
Logged depth 500 ft JLogged depth 500 ft

Resistivity 
Sens, setting. 50

Depth

- -120

-400

-450 ! 
-1401

-500

- -160

- -180 

600

L
-650 -200

-700

-

- -220

-750

462



IN OKI H UAKOTA GEOLOGICAL SURVEY

Hole Nn; BG-12

2.945 ft
Map   Marm^rtrfo 1 NW

r " Jt
Date: 9-14-78 Stare: ND County: Slope

, R..1MW, Sec._lP_, Tract:_aaaa__ Drilled depth: 500 ft
25 ft no; 153 ft ions, Hole size: 4 3/4 in Air D Water H Cored: Yes Q No

Lignite beds: 34-36; 207-209; 315-317; 320-324; 405-408; 456-463

Remarks:
Lithology
Recorded by:     Tom Tfenk

Geophysical logs 
Geologist iw recorded by:   Lechner

Lithology

Gamma
cps

Recording speed -2Q"/min 
Logged depth 5Q° ft

Density
2 Range 1°°T.C.

Recording spec 
Logged depth 500 ft

Depth

0- 34 
34- 38 
38- 42 
42- 45 
45- 76
76- 77
77-102 

102-160 
160-166
166-167
167-173 
173-181 
181-183
183-184
184-188
188-189
189-195 
195-200 
200-203 
203-270 
270-278
278-279
279-280
280-292 
292-315
315-316
316-317
317-320 
320-327 
327-340

Gravel
Lignite
Claystone,
Claystone,
Claystone,
Lignite
Claystone,
Sandstone
Claystone,
Sandstone
Claystone,
Claystone ,*
Claystone,
Lignite
Claystone,
Lignite
Claystone,
Sandstone
Lignite
Sandstone
Claystone,
Lignite
Claystone,
Claystone,
Claystone,
Lignite
Claystone,
Claystone,
Claystone,
Claystone,

medium-gray
medium-brown
greenish-gray

greenish-gray 

medium-brown

medium-brown
greenish-gray
medium-brown

medium-brown 

medium-brown

medium-gray

greenish-gray
light-gray
medium-gray

dark-brown 
dark-gray 
medium-gray 
medium-brown

-0-0

-20

463

_ -100

-350



Hole number continued 

BG-12

Lithology

Gamma
TC 2 RamylOO CPS 

o
Recording speed -2H.fr/min 
Lo^ed depth 500 ft

Density 
T.C.__2_Range 100
Recording speed.2jQ.fy 
-Logged depth 500 ft

Depth

340-500 No samples

-550

. -180 
-600

 650 -2:00

464

 700 

-220

-750



Hole number BG-12

SP 
Sens, setting 
Recording s] 
Logged dept
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Hole number continued 

BG-12

Sens, s 
Recorc 
Loggec

SP

iingsp 
ideptl

no

Htfsi

ttO 

990

Soc 
B4/r

50 I
ei 
i

IVr
gd 20 ft/mi

500 ft

 £  n-1-

nj

Resistivity 
Sens, sfitrincr 50
Recording speed 2£*t/min 
Logged depth 500 ft

Depth
WJ

*j 4>

t! 1

- -120 
-400
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No; BG-13 Map:. Amidon
Flev,' 2 f 97n f 

Measured: 73 ft

N £ 
Location: T.-L35S , R. 101W, Sec._22_, Tract:_cddd

Date: 9-19-78 State: ND County: Slope

Drilled depth: snn f-t 

Hole size: 4 3/4 in Air D Water S Cored: Yes Q No
Lignite beds: 46-51; 370-400; 448-452

Remarks: _______________
Lithology
Recorded by; Tom Heck

y Geophysical logs 
Geologist H? recorded by: Lechner

Lithology

  0- 14 Sandstone 
14- 35 Claystone, yellowish-brown 
35- 40 Sandstone 

"" 40- 46 Lignite
~~ 46-127 Claystone, medium-gray 
- 127-128 Lignite 
- 128-147 Claystone, medium-gray 

147-148 Lignite 
148-164 Claystone, medium-gray 

~ 164-178 Siltstone, light-gray 
  178-180 Claystone, greenish-gray 
- 180-181 Lignite 
_ 181-188 Siltstone, medium-gray 
_ 188-203 Claystone, medium-gray 

203-227 Claystone, greenish-gray
227-230 Claystone, medium-gray 

"" 230-234 Claystone, greenish-gray 
234-250 Claystone, medium-gray 
250-260 Claystone, greenish-gray
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Hole number continued 

BG-13

Lithology

Gamma 
Range 100T.C. 2

Recording speed _2£L«/min
Logged depth. 500 ft

Density Depth 
T.C. _1_ Range 100 cps; 
Recording speed J&fymin 
Logged <kpfh 500 ft

260-365 
365-402 
402-443 
443-446 
446-472 
472-476 
476-480 
480-487 
487-500

Sandstone 
Lignite 
Claystone t. 
Lignite 
Claystone, 
Claystone, 
Claystone, 
Claystone, 
Claystone,

medium-gray

light-green
light-brown
greenish-gray
light-brown
greenish-gray

-120 
 400

450 
-140

500 

-160

-550

- -180
-600
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- -220

-750



Hole number BG-13
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Hole number continued 
BG-13
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NORTH DAKOTA GEOLOGICAL SURVEY

County: Slope

f R._106 , Sec._4_ , Tract :_cccd_ Drilled depth: 80 ft

Hole Nr>: BG-14 Map. Medora- 3 SW Date: 9-21-78 State: ND

Elev.: 2,995 ft Location: T. 1353

Measured:_Z5_-££_ FSL^ 500 ftj%% Hole size: 4 3/4 in Air D Water 3 Cored: Yes Q No

Lignite beds:  NOSE___________________________________________________

Remarks:.
Lithology 
Recorded by:

No logs run

yw Geophysical logs 
Geologist BBC recorded by: __ Lechner

Lithology

Gamma
T.C. __ Range       
Recording speed  "/min 
Logged depth       

Density 
T.C. __ Range ____ 
Recording speed  "/min
Logged depth _______

0- 80 Sandstone, light-brown, 
very fine grained

471
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Hole number continued

Lithology

Gamma
T.C.    Range______ 
Recording speed  "/min 

Logged depth _______

Density
T.C. ___Range ____ 
Recording speed fymin 

Logged depth __:_____

Depth

- -120

-400

450 
-140

500

  -160

-550

-180 
 600

 650-aoo

 700 

-220

-750

472



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn: BG-14A Map: Medora -3 SW Date: 9-21-78 Stater ND
N

County; Slope
Elev.: ?,qVi ft Location: T.135_ X) R.J£6$, Ser. 4 ? Tract: cdcd Drilled depth: 45 ft 

Measured:_!5_ft_ HL^ 1700 ft^g Hole size: 4 3/4 in Air D Water 0 Cored: Yes Q No 

Lignite beds: NONE______________________________

Remarks: No logs run

Lithology
Recorded by: TQm

Geophysical logs 
Geologist MK recorded by:   Lechner-

Lithology

Gamma
T.C.__ Range       
Recording speed _"/min
Logged depth ______

Density 
T.C. __ Range ____ 
Recording speed  "/min 
Logged depth _______

Depth

0-23 Claystone, yellowish-brown 
23- 45 Sandstone

473
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Hole number continued

Lithology

Gamma 
T.C.___ Range.
Recording speed  "/min 
Logged depth _______

Density
T.C. ___Range ____ 
Recording speed_fymin
Logged depth______

Depth

w O

- -120
-400

450 
H40

500

  -160

-550

-ISO 
 600

-650-a,00

-700

- -220

-750

474



NORTH DAKOTA GEOLOGICAL SURVEY

Hole BG-15 Map; Medora .3 SW 9-21-78 State . ND County: Golden Valley

Elev.:-2^991_£t_ Location: T.136_,
PT^T

Measured:-J5_Jt_ p&, 18 f t

, Sec._lP_, Tract:_a§aa_Drilled depth: 60° ft 

Hole size: 4 3/4 in Air D Water 0 Cored: Yes D No
Lignite b^' 186-188; 290-293.5; 383-409; 491-493; 580-582_

Lithology 
Recorded by:. Tom Heck

Geophysical logs
Lechner



Hole number continued 

BG-15

Lithology

Gamma 
T.C_2_ R ang(> 100 cps

Recording speed _2£lJt/min 
Logged depth 600 ft

Density Depth 
T.C._l_Range 100 cps 

Recording speed20Jt/min 
Logged depth 600 ft

Ul < >II
248-255

255-260 
260-270 
270-285 
285-290 
290-300 
300-307 
307-310 
310-313

313-320 
320-350 
350-358 
358-367

367-378 
378-380

380-385 
385-390 
390-395 
395-404 
404-408 
408-430 
430-437 
437-441 
441-453 
453-462
462-463
463-475' 
475-480 
480-486 
486-490

490-535 
535-540 
540-544 
544-550 
550-558 
558-560 
560-600

light-gray 
medium-gray

dark-gray 
light-gray 
medium-brown 
light-gray,

Sandstone, white 
cemented 
Claystone 
Claystone 
Sandstone 
Lignite 
Claystone 
Claystone 
Claystone 
Sandstone 
cemented
Claystone, medium-gray 
Sandstone, medium-gray 
Claystone, medium-gray 
Claystone, light-grayish- 
brown 
Lignite
Claystone, black, 
carbonaceous 
Lignite 
Sandstone 
Lignite
Claystone, medium-gray 
Claystone, light-green 
Claystone, dark-gray 
Claystone, greenish-gray 
Claystone, medium-gray 
Claystone, dark-gray 
Claystone, greenish-gray 
Lignite
Claystone, dark-gray 
Sandstone, light-green 
Claystone, dark-gray 
Claystone, dark-brown, 
carbonaceous 
Sandstone
Claystone, dark-gray 
Claystone, greenish-gray 
Claystone, medium-gray 
Claystone, dark-gray 
Claystone, dark-brown 
No samples

-120 
400

450 
H40

SJLO

500 

> -160

550

-180 

600

-650-aoo

-700

- -220

-750
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Hole number BG-15

SP 
Sens, setting . 
Recording sp 
Logged deptfc
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Hole number continued 
BG-15 '

SP 
Sens, setting 
Recording sp 
Logged dept
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NORTH DAKOTA GEOLOGICAL SURVEY

BG-16 Map: Medora -3 NW nafe; 9-19-78 State: ND County: BillingsHole No
Elev.: 2,965 ft Location;* T.137.S , R.1Q1.W, Sec._12_, Tract:

PJJT FEL
Measured-. 2QOQ ft USD* 1380 ftgam; Hole size: 4 3/4 in Air U

acda 60 ftDrilled depth: 

Water H Cored: Yes D No
Lignite beds; NONE

Remarks: No logs run

Lithology 
Recorded by:- Tom Heck

Geophysical logs 
Geologist JK recorded by:   Lechner

Lithology
T.C..

Gamma 
Range

Recording speed _"/min 
Logged depth       

T.C.

Density 
Range

Recording speed  "/min 
Logged depth ______

Depth

0- 10 Claystone, yellowish-brown
10- 13 Lignite
13- 20 Claystone, yellowish-brown
20- 45 Sandstone, yellowish-brown
45- 60 No samples

479



Hole number continued

Lithology

Gamma
T.C    Range______ 
Recording speed  fymin 

Logged depth _______

Density
T.C. ___Range ____ 
Recording speed_fr/min 

Logged depth______

Depth

It, ?.

480

- -120
-400

 450 
H40

-500

-160
/ x

-550

-180 
 600

-650 a00

-700

- -220

-750



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn: BG-17 Map: Medora -3 NW Date: 9-21-78 State: ND

Elev.:_281Llt_Location: T.137.8 , R.105.W, -S*r. 20 ? Tract: aaaa Driller! depth  

County ; Golden Valley 

560 ft
95 f t I   I __ r   i

Hole size: 4 3/4 in Air D Water 0 Cored: Yes D NoMeasured: _i°__ft_
Lignite beds: 144-146; 276-278; 319-321; 324-331; 384-386; 445-448; 456-468;
_____' -'~ 509-516_______________________________"~ ' _______

Remarks: _________________________________________________
Lithology
Recorded by: Tom Heck

Geophysical logs 
Geologist Jffls recorded by: __ Lechner

Lithology

0- 25 Claystone, yellowish-brown 
25- 31 Claystone, brown 
31- 43 Claystone, greenish-gray 

~~ 43-60 Claystone, dark-brown 
~~ 60- 65 Claystone, greenish-gray
- 65- 69 Claystone, light-gray 

69- 77 Claystone, dark-gray 
77- 81 Claystone, greenish-gray 

~~ 81- 91 Claystone, light-gray 
- 91- 98 Claystone, dark-gray 
- 98-113 Claystone, medium-gray 
- 113-116 Sandstone, medium-gray,
_ cemented 
_ 116-140 Claystone, medium-gray 
_ 140-142 Lignite 

142-177 Claystone, medium-gray 
"" 177-195 Claystone, dark-gray 
- 195-205 Claystone, light-gray 

205-245 Claystone, medium-gray 
_ 245-255 Sandstone 

255-261 Claystone, medium-gray 
261-262 Lignite 
262-282 Claystone, dark-gray 

- 282-300 Sandstone
_ 300-302 Lignite 

302-303 Claystone, yellowish-gray 
303-308 Claystone, medium-brown 
308-323 Claystone, greenish-gray 

- 323-330 Lignite 
- 330-340 Sandstone 
_ 340-346 Claystone, medium-gray 

346-347 Lignite 
347-350 Claystone, dark-gray
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Hole number  continued 

BG-17

Lithology

Gamma
T.C. 2 Range 100 cps 
Recording speed 2Q ft/min 
Logged ^prh 560 ft

Density 
T.C. _!_ Range 100 CPS 

Recording speed^Oj 
Logged ^^ptl, 560 ft

Depth

Sandstone
Claystone,
Lignite
Claystone,
Sandstone
Claystone,
Claystone,
Claystone,
Sandstone
Lignite
Claystone,
Sandstone
Claystone,
Sandstone
Lignite
Claystone,
Claystone ,
Claystone,

light-gray 

medium-gray

light-gray
medium-gray
light-gray

dark-gray 

medium-brown

medium-brown
greenish-gray
medium-brown

-120

482 -750



Hole number BG-17
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Hole number continued 
BG-17
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nr>! BG-18 

Elev.: 3000 ft Location:

Map: Wibaux -4 NE Date: 9-21-78 State: 

, R.12iw, Sec. _1Q_, Tract: 

Hole size: 4 3/4 in Air D

ND County: Golden Valley 
£cdd_ Drilled depth: 660ft

Measured:_12_fL_ FSL,1050_ft Hole size: 4 3/4 in Air Water 
Lignite b?% 45-50; 236-240; 324-327; 336-338; 408-413; 484-486

Cored: Yes D No

Remarks:
Lithology
Recorded by; Tom Heck

Geophysical logs 
Geologist a? recorded by: Lechner



Hole number continued 

BG-18

Lithology

340-352 
352-375 
375-380 
380-385 
385-390 
390-400 
400-405
405-406

406-407
407-410 
410-425 
425-438 
438-440 
440-455 
455-460 
460-482 
482-487 
487-502 
502-660

Claystone
Claystone
Claystone
Claystone
Sandstone
Claystone
Lignite
Claystone

light-gray 
dark-gray 
greenish-gray 
dark-gray

light-gray

black, 
carbonaceous 
Lignite
Claystone, light-gray 
Claystone, medium-gray 
Claystone, greenish-gray 
Claystone, dark-gray 
Claystone, light-gray 
Sandstone
Claystone, medium-gray 
Claystone, dark-gray 
Claystone, medium-gray 
No samples

Gamma
T.C.__i_ Rsnff* 100 CPS

Recording speed 20 ft/min 
Logged depth 660 ft

Density Depth 
T.C._L_Range 1QO cp* 

Recording speed.2£fi/min 
Logged ffcpfli 660 ft

4- 0o * *,« ^
BU 2

-700

  -220

-750
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Hole number BG-18
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Hole number continued 
BG-18
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn! McK-1 Map: Trotters SE Date; 9-22-78 State: ND County: McKenzie

Elev.; 2 r 6 5Q ft Location: T.MLs , R. J£lw , Sec._30_ , Tract: __bbbd_ Drilled depth: ^40 ft

Hole size: 4 3/4 in Air D Water S Cored: Yes Q NoMeasured:_620_ft^lsK, 425
Lignite beds: 77.5-82.5; 119.5-122.5; 186-194; 448-454; 480-482; 566-570; 604-607

Remarks:
Lithology
Recorded by? Clarence Carlson _________

Geophysical logs 
Geologist«? recorded by: Lechner

Lithology

Gamma
2 100 CDST.C..

Recording speed 2jQ_ft/min 
640 ft

Density
T.C. _2_ Range 100 cps 
Recording speed 20."/min 
Logged depth 640 ft

Depth

0- 18 Sandstone, light-yellowish-
- brown, very fine to fine-
_ grained

18- 20 Claystone, light-yellowish- 
	gray

"" 20- 34 Claystone, greenish-gray, 
	silty

34- 35 Shale, dark-gray; lignite
35- 40 Sandstone, very fine

~~ grained, silty
- 40- 44 Claystone, greenish-gray
- 44- 45 Lignite
- 45- 52 Siltstone, greenish-gray
_ 5'2- 73 Claystone, greenish-gray
_ 73-77 Claystone, brownish-gray,
__ carbonaceous

77- 7'8 Lignite
~~ 78- 80 Claystone, brownish-gray,
- carbonaceous
_ 80- 84 Siltstone, greenish-gray
_ 84- 85 Lignite

85-100 Siltstone, light-brownish- 
	gray

- 100-105 Claystone, greenish-gray
- 105-115 Siltstone, greenish-gray
_ 115-118 Claystone, greenish-gray

118-121 Lignite
121-133 Claystone, brownish-gray

~" 133-140 Siltstone, greenish-gray
- 140-142 Limestone, light-gray
- 142-149 Siltstone, light-greenish- 

	gray
_ 149-150 Shale, dark-gray; lignite

150-174 Siltstone, light-brownish-
"~ gray, sandy
~ 174-180 Claystone, light-brownish- 

	gray
_ 180-182 Claystone, brownish-gray

182-190 Lignite
190-192 Claystone, light-brownish-"~ gray

~~ 192-200 Siltstone, light-brownish- 
	gray

_ 200-220 Sandstone, light-gray
_ 220-240 Claystone, light-greenish- 

	gray

to

160

30

too
i

1/20

-0-0

-40

-100



Hole number continued

McK-1

Lithology

240-241 Lignite 
241-273 Claystone, light-greenish 

gray 
273-278 Claystone, light-greenish 

gray, with lignite 
stringers 

278-300 Sandstone 
300-640 No samples.
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Hole number McK-1

SP
Sens, setting 50 . 
Recording speed20. 
Logged depth *

Resistivity
W   Bens, setting    =>°   
.ft/minRecording speed20_ft/min 
ft togged depth 64Q ft

Depth

ho-o

h50

|~ -20

i

j
-100
I

L ii I 
l_ [
r -4ol
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i i

hi 50

U 250
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H300
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L
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Hole number continued
McK-1

SP Resistivity 
Sens, setting.Sens, setting _5CL_MV____ ^ ____ 

Recording speed_20.ft/minJRecording speed20ft/min 
Logged depth 640 ft JLogged depth 640 ft

Depth

w 4)

8

492



NORTH DAKOTA GEOLOGICAL SURVEY

FMv 2,450 ft Tnrationr T. 145 K , R. 104w
tthffv yKK 

Measured: 250 ft FSL, 1350 ftpwL, Hole size

Sec. 33 , Tr
: 4 3/4 in

Lienfo? be^T 192-199.5; 356.5-360.5; 474-476
JJ t , , _

Remarks:
Lithology 
Recorded by: Clarence Carlson r:

Lithology

- 0-350 No samples

-

act: 

Air [

cdcc

H Wat
. Drilled depth: 

er [x| Cored

500 ft
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Geophysical 
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Hole number continued 

McK-2

Lithology

Gamma 
T.C_2_ Range 1QO CPS

Recording speed 2Q ft/mi 
Logged rfcpth son

Density
T.C. 2 Range 100 CPS 
Recording spee

Depth

Logged depth_J300__ftj

^ o

350-500 No samples

-160

-550

- -180
-600

-650 -Z00
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Hole number McK-2

SP 
Sens, settin 
Recording s 
Logged dep
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Hole number continued

McK-2

SP
Sens, setting  5Q MV w ___ __ 
Recording speed_2Q_fymin|Recording speed2£Fc/niin 
Logged depth __5£Hl_fiL_ Logged depth

Resistivity 
Sens, setting. 5Q

Depth

w (U

8

_[

r^ -120

-450 i 
-I40j

400

-500

- -160

-550

i
L -1801
I I
[-600

h i
U

i-

h-650 -200
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No; McK-3 'Map: Skaar -NE

Elev.; 2,350 ft Location: T.JL45.&, R.1Q&.W, Sec.J_ 

Measured: !Z5_£t_ IS, l£QO_£jtJiftj Hole size: _

Date! 9-22-78 State: 

, Tract: _3h-ic

ND___ County: McKenzie 
Drilled depth: 500 ft

Air D Water Q Cored: Yes Q No
Lignite lv»«*vL 67-73; 266-269; 367-372; 385-387; 430-432 ^ _

Remarks: __
Lithology 
Recorded by: Clarence Carlson Geologis

Geophysical logs 
recorded by:   Lechner

Lithology

0- 15 Sandstone, light-yellowish- 
brown, very fine grained,

  silty 
  15- 28 Siltstone, light-yellowish- 
_ brown to light-yellowish- 

gray 
28- 33 Claystone, yellowish-brown 
33- 37 Siltstone, light-yellowish- 

  brown 
_ 37- 43 Claystone, light- yellowish- 

gray 
43- 50 Siltstone, yellowish-gray, 

clayey 
50- 52 Sandstone, light-gray, 

cemented 
  52- 60 Sandstone, light-gray 
_ 60- 64 Claystone, light-gray 

64- 70 Lignite 
70- 78 Siltstone, light-gray

"~ 78- 87 Claystone, light-gray 
- 87- 90 Siltstone, light-gray 
- 90- 92 Lignite 

92- 95 Siltstone, light-gray 
95-105 Claystone, light-gray 

105-115 Siltstone, light-gray 
" 115-116 Lignite 
  116-121 Claystone, light-gray 

121-125 Siltstone, light-gray 
125-135 Sandstone, light-gray 
135-145 Claystone, brownish-gray to 

light-brownish-gray 
~ 145-150 Siltstone, light-gray 
- 150-156 Claystone, light-gray 
_ 156-157 Lignite 

157-162 Claystone, light-brownish- 
gray

162-165 Siltstone, light-brownish- 
gray 

165-230 Sandstone 
  230-260 Claystone, light-gray 
_ 260-261 Lignite

261-267 Claystone, light-gray 
267-270 Lignite 

~~ 270-272 Claystone, light-gray

G; 
TP 2

Recordin 
Logged c
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Hole number  continued 

McK-3

Lithology

277-281 Claystone, light-gray 
281-285 Lignite 
285-300 Claystone, light-gray 
300-500 No samples

X"

Gamma
T,r, 2 Pqngp 100 CDS

Recording speed -2D_&/mm 

Logged depth _50£_f±_

H
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Hole number McK-3

Sens, set 
Record! 
Logged

-t

1

SP 
ttine 50 MV

o
ng speed 2Q 
r^pth 500

Resistivity 
r Sens, setting .... -.5.0  
ft/ min Recording speed_2Dft/min 
ft Logged depth 500 ft

OO i.

Depth
CO 
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Hole number continued

McK-3

ResistivitySP
Sens. g»<i"inor 5Q iw jSens. setting___5H_. 
Recording speed__20.ft/minJRecording speed 2£F/min 
Logged depth __500_ft_ Logged depth 500 ft

Depth
V) 
u»

4J <U

-I

wo

WO

-120 

400

450 
-140

-500

- -160

-550

i 
L -1801
j i
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r
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r-700
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nr>! McK-5 ____ Map: Skaar NE 

Elev.:-^45Q_ft__ Location:
pjajX

Measured:1250_ft BfolOO ft

Date: 9-23-78 State: ND County; McKenzie 

.^r . 11 , TVart : dacb Drilled depth: 500 ft
FEL r _

Hole size: 4 3/4 in Air D Water 0 Cored: Yes Q No
Lignite bg% 248-250; 258-260; 372-375.5; 417-419; 493-500

Remarks: _____________
Lithology
Recorded by Clarence Carlson

Geophysical logs 
GeologistHMC recorded by: _u

Lithology

Gamma 
T.C. 2 Range 1QQ
Recording speed -I2"-/nim 
Logged depth 5QQ ft

Density 
T.C. _2_ Range 1QQ cps 
Recording speed ££!_"/min
Logged depth 500 ft

Depth

« <U

0-350 No samples

'501



Hole number continued 

McK-5

Lithology

Gamma 

T.C._2__ Range 1QQ cps
Recording speed 2H.fr/min 

Logged depth _500_ft__

Density 
T.C._2_Range 100 cps 
Recording speed 20/Vmin 
Logged depth 500 ft

Depth
(A
i-i

4J 0

350-500 No samples

-550

. -180 
-600

-700

- -220

-750
502



Hole number McK-5

SP Resistivity 
pens, setting. 50Sens, setting 50 MV

Recording speed_20_ft/ minRecording
Logged depth ^nn f+- togged depth 5QQ ft

Depth

1
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-40

h!50
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I- -80

-300

h

r
-100

^350
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Hole number continued

McK-5

SP Resistivity
50Sens, setting __5J3LJfiL_ Sens, setting 

Recording speed_2£__fr/min|Recording spee 
Logged depth 500 ft JLogged depth 500 ft

Depth
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«
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 450 i
-I40|

-500

- -I60|
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L -180)
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NORTH DAKOTA GEOLOGICAL SURVEY

HnleNn: McK-9 Map: Sidney, SE Date: 9-23-78

F.Wr 2186ft T.nrr,Hnn:V 147$, R. 105 £ S«r. 3

Measurer!: 70 ft Sfej 2200 ftSws; Hole size: 4 3/4 ]
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Hole number continued

McK-9

Lithology

Gamma
T.C.__i_ RongP 100 CpS

Recording speed 20 fymin 
Logged Heprfi 360 ft

Density 

T.C. _JL Range 100
Recording speed £2jt/ 
Logged Hepth 360 ft

Depth

*- o
8

. 350-360 No samples

- -120

-400

f-450 
-140

500

  -160

-550

-180 

600

 650
-2i00

-700

- -220

-750

506



Hole number McK-9

SP Resistivity
50Sens, setting 50 MV   pens, setting

Recording speed_2Q_ft/min[Recording speed_2flft/min
Logged depth ?ftn ft- [Logged depth 36 Q ft

Depth

4_> 1) 

rtj V

-0-0

u

-20

-100

L 
L

-40

-ZOO"60

-80i

300

-loo

L
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Hole number continued 
McK-9

50 MV
SP

Sens, setting ________ g _______ 
Recording speed_2Q.ft/minJRecordiiig speed 2fl.fr/min 
Logged depth 360 ft Logged depth 360 ft

! Resistivity 
|Sens. setting. 50

Depth

-120

1-400

 450 i 
-140

-500

- -160

-550

L -180

[-600
i

-650 -200

-700

- -220

L-750
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NORTH DAKOTA GEOLOGICAL SURVEY
Horse 

Hole NTn; McK-13 Map: Creek School Date: 9-23-78 State: ND County: McKenzie

Elev.:-lA425_Jt__Location: T.iiilS, R.JJMW, Ser. 23 , Tract: cdbb Drilled depth: 500 ft 

Measured: JilOO-Jt3^, 1400 ftj^ Hole size: 4 3/4 in Air D Water 0 Cored: Yes Q No [xj1 
Lignite beds: 66-70; 137-142.5; 262-265______________________________________

Remarks:                                                            
Lithology
Recorded by Clarence Carlson________

Geophysical logs 
Geologist KJC recorded by: ___Lechner

Lithology

Gamma 
T.C._-?_ Range 1QQ
Recording speed ̂ 2"/mi 
Logged depth 500 ft

Density I 
T.C. 2 Range 100 CPS Depth 
Recording speed 20- "/ min S 
Logged depth 500 ft 8 5

0- 3 Soil, silty loam 
3- 12 Claystone, dark-brownish- 

gray
12- 15 Siltstone, olive-gray 
15- 20 Claystone, olive-gray 
20- 22 Lignite
22- 24 Claystone, light-brownish- 

gray
24- 27 Siltstone, yellowish-brown 
27- 30 Claystone, yellowish-brown 
30- 37 Siltstone, light-yellowish- 

brown , sandy
37- 40 Claystone, light-brownish- 

gray
40- 50 Claystone, light-gray 
50- 60 Siltstone, light-gray

HO-0

300

^350



Hole number continued

McK-13

Lithology

Gamma
T.C.__L_ Rang* 100 CPS

Recording speed 2 ° ft/ 
Logged depth 5QQ ft

Density

T.C. Range 100 cp
Recording speed-20.fr/min 

Logged depth 500 ft

Depth

4-» O

8

60-500 No samples

-550

. -180 
-600

 650 -200

700 

-220

-750

510



Hole number McK-13

SP Resistivity
50Sens, setting 50 MV   Bens, setting

Recording speed_2&fyminb.ecording speed-2£ft/min
Logged depth 500 ft togged depth 500 ft

Depth

4-» <U<u * »o> <u
fc 2

i

-0-0

-50

-20J

r 
ic
HOO
i  

-40

hi 50
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r~ 
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r1 \
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-100

U 
I
-350

511



Hole number continued
MCK-13

SP Resistivity
Sens, setting __5p_jMV__ Sens> setting___50
Recording speed_2£L&/minJRecording speed2D"/min 
Logged depth 5QQ ft JLogged depth 5nn f-h

Depth

w <u

  -120

 400

-450 i 
-I40|

-500

- -160

-550

- -180

-600

r

H650 -200

-700

h -220

-750

512



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; Map; Sidney NE Date: 9-23-78 State: ND County: McKenzie

Measured; 3QQ ft FS?! 30 ft
Elev.: 2,110 ft Location: T.-L4ax, R.1Q4.W, Sec. _^1_, Tract: _d£cjd__ Drilled depth :_3QO_ft____

Hole size: 4 3/4 in Air D Water B Cored: Yes D No £ 
282-286

**.-.--  

Remarks:

Lithology 
Recorded by* Clarence Carlson n' ... . _.

Lithology

- 0-23 Sand, light-yellowish- 
_ brown, very fine to fine­ 

grained 
"" 23-30 Gravel 

30- 38 Till, yellowish-brown 
- 38- 50 Sand 
_ 50-300 No samples

-

-
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Hole number continued 
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Hole number McK-14
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Hole number continued
McK-14
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